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INTRODUCTION. 

This REVIEW contains a general summary of the meteoro- 
logical conditions which prevailed over the United States and 
Canada during September, 1886, based upon the reports from 
the regular and voluntary observers of the Signal Service and 
from co-operating state weather services. 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i. In tracing the centres 
of the paths of these storms, data from the reports of one 
hundred and eighty vessels have been used. 2 

Icebergs, in limited numbers, were reported in, and to the 
eastward of, the Strait of Belle Isle, at intervals during the 
month. 
encountered as far south as Cape Race. 

The atmospheric pressure for the month has been greatest 
over the eastern part of the country and least over the central 
and western portions. In the eastern sections it averaged 
about 0.5 above the normal; in the Mississippi Valley, and 
westward to the Pacific Ocean, it was normal or nearly so. 

Over the eastern portion of the country and greater part of 
the Mississippi Valley the month has been about one degree 
warmer than the average September. 

The precipitation was largely deficient in the Ohio Valley, 
east Gulf States, and all states bordering on the Atlantic Ocean, 
producing a drought which retarded the growth of newly sown 
wheat, but the clear weather was rather favorable to the cotton 
interests. In the western Gulf states and Rio Grande Valley 
it was very largely in excess of the normal, the total rainfall 


at Brownsville, Texas, being 30.57 inches, and at Galveston, 


Texas, 13.31 inches. 

On chart i for this month are traced the paths of eleven 
areas of low pressure; the average number for September dur- 
ing the last fourteen years being 9.2. 

The most severe storm of the month occurred over the west 
Gulf coast, the centre of which passed near Brownsville, Texas, 
on the night of the 22d, causing easterly, followed by westerly, 
gules at that place. 

During September numerous earthquake shocks were felt 
throughout the Southern States, but all of them were light, 
doing no damage. 

In this REVIEW will be found a table showing the dates of 
the first snows at all Signal Service stations east of the Rocky 
Mountains for each winter from the winter of 1873-’74 to that 
of 1885-86, inclusive. 

In the preparation of this REviEw the following data, 
received up to October 20, 1886, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three 
Signal Service stations and twenty Canadian stations, as tele- 
graphed to this office; one hundred and sixty-four monthly 


To the eastward of Newfoundland isolated bergs were 


former, and twenty monthly means from the latter; two hun- 
dred and seventy-six monthly registers from voluntary observ- 
ers; fifty-eight monthly registers from United States Army 
‘post surgeons; marine records; international simultaneous ob- 
servations; marine reports through the co-operation of the 
‘‘New York Herald Weather Service;” abstracts of ships’ logs 
furnished by the publishers of “The New York Maritime Regis- 
ter;” monthly weather reports from the local weather services 
of Alabama, Georgia, Indiana, Illinois, lowa, Minnesota, Mis- 
souri, Nebraska, New England, Ohio, and Tennessee; trust- 


worthy newspaper extracts, and special reports. 
ATMOSPHERIC PRESSURE. 


[ Expressed in inches and hundredths.] 

The distribution of mean pressure for September, 1886, deter- 

mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 
| An examination of the chart will show that the area of 
‘maximum pressure, enclosed by the isobar of 30.10, extends 
along the Atlantic coast from Eastport, Maine, to northern 
Georgia; the southern part of the area extends as far inland as 
| Nashville, Tennessee ; within this line the mean pressure for 
the month ranges from 30.10 to 30.13. To the westward of this 
isobar the pressure decreases until a minimum, bounded by an 
isobar of 29.80, is reached. This area of minimum pressure 
covers southeastern California, southern Nevada, and western 
|Arizona. Two areas of low pressure, indicated by the isobar of 
29.90, are also shown; one extends over northern Dakota and 
northeastern Montana; the other covers the extreme southern 
portion of Texas. The departures from the normal pressure 
are given in the table of miscellaneous meteorological data, 
and are also shown on chart iv by lines connecting stations of 
equal departure. The mean pressure for the month, when com- 
pared with the normal, shows very small departures; including 
the valley of the Mississippi, the upper lake region, and west- 
ward to the Pacific Ocean, the pressure is about normal, the 
greatest departures being only .03 above or below. Two ex- 
ceptions to this statement are to be noted, viz., over a small 
area covering the northern part of Minnesota and Dakota the 
mean pressure for the month is .05 below the normal. At 
Tatoosh Island, Washington Territory, an excess of .07 occurs. 
In New England, the middle and south Atlantic states, the 
east Gulf states and Florida, an excess of .04 to .08 occurs. 
The lower lake region shows a departure of .02 to .04 in excess 
of the normal. 

As compared with the mean pressure of the preceding month, 
August, 1886, an increase occurs in nearly all parts of the 
country, the only exceptions being a small area in northern 
Minnesota and Dakota, and the stations of Brownsville, Texas, 
Yuma, Arizona, and Fort Canby, Washington Territory, where 
the pressure for September coincides with, or is slightly below, 
that of August In that portion of the United States lying to 
the eastward of the Mississippi River the increase varies from 
10 in the east Gulf states, Tennessee, Ohio Valley, and the 
lower lake region to .15 in New England and the middle At- 
lantic states. Over the central and western sections the 1a- 
crease varies from .01 to .07, although in Idaho, Nevada, and 
the western portion of Washington Territory the increase 
averages .12. 
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BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Ser- 
vice stations are also given in the table of miscellaneous data. 
The greatest ranges oceur in New England and the Missouri 
Valley; the least in Florida, the Gulf States, and along the 
Pacific coast. Owing to the presence of a heavy storm at 
Brownsville, Texas, on the 20th, 21st, and 22d, the barometric 
range at that station, .91, is unusually large. 

The following are some of the extreme monthly ranges: 


Cireatest Least, 


Tuch. 
Mount Washington, New Hampshire... 1.18 | New Orieans, Louisiana 0.20 
Muorhead, Minnesota Mobile, Alabama 0.23 
Pike's Peak, Colorado 0.09 Pensacola, Florida ........ 0.24 
Saint Vincent, Minnesota 0.97 San Diego, 
Part Totem, 0.97 Loe Angoles, California 0.24 
Bart port, Maine 0.95 | Cedar Florida 0.25 
Brow neville, Texas .. 0.91 Cape Mendocine, California................. 0.20 
Huron, Dakota 0.91 | San Francisco, California........... 0.27 


AREAS OF HIGH PRESSURE. 

Nine well-defined areas of high pressure were observed dur- 
ing the month of September, seven of which first appeared in 
the northern Rocky Mountain region, or on the north Pacific 
coast. The month opened with a high area, extending over 
the eastern portion of the United States, central near the Lake 
region, and on the 15th of the month an area was observed 
north of the Saint Lawrence Valley. The general direction of 
movement was southeast over the mountain regions and thence 
eastward to the Mississippi Valley, while the direction was 
easterly, inclining slightly to the north, as the areas approached 
the Atlantic coast. The three areas of high pressure first ob- 
served on the Pacific coast moved southeastward and disap- 
peared by a gradual decline of pressure over the eastern slope 
of the Rocky Mountains, while the four first observed in the 
northern Rocky Mountain regions passed eastward to the At- 
lantic, inclining first to the northeast and then to the south- 
east after passing the coast line, the latter movement being 
indicated by the stations on the immediate coast. 

The average rate of movement for the high areas during the 
month was 27.7 miles per hour, the most rapid noted being 
forty miles and the slowest eighteen miles. By comparing 
these figures with tables showing movements of areas of low 
preseure it will be seen that the average, us well as the maxi- 
mum and minimum, rates are very nearly the same. 

I.—-On the ist of the month area number i covered the east- 
ern portion of the United States, attended by clear weather, 
and in northern Michigan light frosts. It moved eastward 
over the Atlantic coast, the pressure increasing .30 at the cen- 
tre as it passed over Nova Scotia on the 3d. The weather con- 
tinued generally clear, or fair, over the regions named until the 
Sth of the month, although occasional showers were reported 
from Virginia southward to Florida. After this area passed 
to the east of Nova Scotia it apparently moved southward over 
the Atlantic, causing continued high pressure, with winds 
shifting to east and south in the eastern districts. 

Il.—This area was first observed on the north Pacific coast 
on the Jth, preceded by an extended low area over the southern 
plateau region. Killing frosts were reported in Nevada and 
Montana on the 5th, the area of high pressure extending east- 
ward to the upper Missouri valley, where it was central on the 
morning of the 7th. The succeeding day it extended over the 
upper Mississippi valley and then disappeared, areas of low 
pressure being both to the northeast and northwest of the Lake 
region. There was no decided change in temperature attend. 
ing this area of high pressure after it had passed eastward of 
the Rocky Mountains, although it was attended by a fall of 
from 20° to 30° in twenty-four hours over the middle and north- 
ern plateau regions. 

Itt and [V.—This area (iii) was also first observed on the 
Paci fie coast, the morning report of the 8th showing continued 
high pressure at the more northerly stations, while a storm of 


considerable energy was central north of Dakota. The area 


continned almost stationary during the 9th, extending slowly 
southeastward over the mountain regions. During the 10th it 
moved southeastward to the central Mississippi valley, after 
which it could not be traced. It was followed, however, by a 
secondary area (number iv) of high pressure, extending over 
the northern Rocky Mountain region on the 11th, which pro- 
duced killing trosts in northern Minnesota on the morning of 
the 12th. This secondary area was slight, but its movements 
were clearly traced first to the northeast, passing over the 
Mississippi Valley to eastern Tennessee on the 11th and 12th, 
and from Tennessee northward to Nova Scotia during the 13th 
and 14th. The fall in temperature was slight in the eastern 
portion of the United States, but general rains preceded this 
area during its advance over the Southern States. 

V.—This area extended over the Saint Lawrence Valley on 
the morning of the 15th. It moved directly east, the barome- 
ter rising from 30.28 to 30.54 in twenty-four hours during its 
transit from the Saint Lawrence Valley to the longitude of 
Sydney, Nova Scotia, and disappeared rapidly on the 17th in 
advance of a severe storm in the Lake region. 

Vi and VII.—These were areas of high pressure of slight in- 
tensity which approached from the northern Rocky Mountain 


region wnd passed southeastward to the upper Mississippi val- 


ley and thence eastward over the Lake region to the New 
England coast, the latter causing light frosts from New Eng- 
land westward to Michigan on the 20th and 21st, and killing 
frost in northern Michigan on the latter date. After reaching 
the coast number vii apparently divided, and a secondary area 
formed over the Northern States, central in Tennessee on the 
morning of the 23d, and moved northward over the Atlantic 
coast districts on the 24th and 25th. 

VUI.—This high area was first observed on the Pacifie coast 
on the 26th, where it continued during the succeeding twenty- 
four hours and then moved southeastward over the Rocky 
Mountains, disappearing in Texas during the 29th. Killing 
frost occurred at Cheyenne, Wyoming, on the 27th, and gen- 
erally throughout Colorado and western Kansas on the 28th 
and in New Mexico on the 29th. Light frost generally oecurre¢ 
throughout the Northwest on the 29th. 

[X.—This area approached from the region north of Mon- 
tana during the 29th, causing killing frosts throughout Dakota 
on the morning of the 30th. At the close of the month this 
area extended over the upper Mississippi and Missouri valleys 
and thence southward to Texas, while the pressure was low 
over the region to the westward of the Rocky Mountains. 


AREAS OF LOW PRESSURE. 


Eleven areas of low pressure have been traced from the tri- 
daily weather charts during the month of September. The 
tracks of the centres of these areas are given on chart i, from 
which it will be seen that no area of low pressure has been 
traced over the states bordering on the Atlantic, and generally 
over the entire area south of the Lake region, while in the 
Northwest will be observed the area of maximum disturbance. 
A number of these areas of low pressure were not clearly de- 
fined; some were trough-shaped; others were secondary de- 
pressions developing in the southern portions of elongated de- 
pressions after the principal area had moved northward beyond 
the limit of observations. An examination of the precipitation 
chart (number iii), in connection with the storm-track chart, 
will show that the region of drought is identical with that of 
the minimum atmospheric disturbance. Comparing the tracks 
of tropical storms which occurred during September and 
August, from the record of previous years, it will be seen that 
they have developed farther to the westward than usual, and 
that they have passed from the water over the land, losing 
energy rapidly and disappearing in the Mississippi Valley or 
on the eastern slope of the Rocky Mountains. The tracks of 
low areas exhibited on chart i are more northerly than usual, 
and the average rate of movement was 27.5 miles per hour. 

The following table shows the latitude and longitude in which 
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each area was first and last observed, with the average rate of 


movement in miles per hour: 


First observed. Laet observed. Average 


velocity in 


Areas of low pressure. miles per | 
Lat. N. |Long.W. Lat.N. Long W. hour. 
oc, or 

40 00 114 00 51 00 88 00 37.0 
Il. 53 00 108 00 51 00 63 00 30.0 
Ill. . 49 00 QI 00 50 00 65 00 30.0 
 - 52 00 10g 00 52 00 95 00 20.0 
» PP 40 00 IOI 00 50 00 67 00 34.0 
 * 38 00 102 00 49 00 62 00 40.0 
Vil. = 96 oo 42 00 go 00 16.0 
48 00 III co 47 00 83 00 * 16.0 
BEL oc “ 53 00 113 00 52 00 94 00 21.0 
39 00 102 00 | 50 00 61 oo 31.0 
XI 54 00 98 00 45 00 77 00 28.0 


* Easterly movement, 


I.—This low area was central over the middle plateau region 
on the afternoon of the 4th, while high areas covered the 
Atlantic coast and north Pacific coast districts. It moved 
northeastward during the 5th as a trough of low pressure ex- 
tending from northeast to southwest and covering the eastern 
slope of the Rocky Mountains. It disappeared north of Lake 


Superior without producing any marked weather conditions 


east of the Mississippi, and only light rains occurred within the 
region of lowest pressure in the Northwest and mountain 
regions. 

II and I1I1.—This disturbance (ii) was at no time central 
within the region of observations; it passed eastward near the 
northern boundary of the United States between the 8th and 

2th and was apparently drawn southward as it approached 


the Lake region, after which it passed northeastward over the | 
Saint Lawrence Valley, where the pressure reached its mini- | 


mum and the winds their maximum velocity, on the 11th. 
This low area (iii) extended to the westward as far as Mani- 
toba on the 11th, and a secondary disturbance over Lake 
Superior, which moved east and northeast, following the course 
of the principal area and developing great energy in the Lake 
region, where strong westerly winds occurred on the 12th. 
General rains occurred on the Atlantic coast and in the Lake 
region as this disturbance passed eastward, and at midnight a 
secondary depression had developed on the New England coast, 
attended by heavy rains. The pressure continued to decrease 
over the Maritime Provinces until the morning of the 13th 
when the minimum pressure, 29.49, occurred at Bird Rock, 
Gulf of Saint Lawrence. 

IV .—This disturbance was central south of Montana on the 


14th; it passed southeastward, covering the northern slope of 


the Rocky Mountains, attended by high southerly winds from 
Kansas northward over Dakota and Minnesota; the barome- 
ter fell below 29.40 in western Minnesota at midnight of the 


14th and there were indications that a severe storm would | 


occur in the Lake region on the following day. The direction 
of movement changed to the northward on the 15th and the 
storm extended over Lake Superior, with moderate force. 
Previous to the northerly movement of this storm there was 
an area of relatively high pressure on the Atlantic coast and 
over the lower lake region, but during the eight hours between 
midnight of the 14th and the morning of the 15th the pressure 
increased rapidly in the Saint Lawrence Valley, and a well- 
defined, but contracted, high area was central in that region, 
slightly south of east of the storm-centre, on the morning of the 
15th. 

V.—This disturbance developed in the southern portion of 
the barometric trough which attended the preceding storm. 
The barometer was below 29.50 from the Missouri River west- 
ward over Colorado on the afternoon of the 15th. The region 
of low pressure extended from Texas northward to Manitoba, 
with a slow easterly movement during the 15th and 16th, the 
southern portion of the depression being somewhat retarded in 


its movement, causing the barometric trough to extend from | 


while the region of lowest pressure was north of Lake Superior. 
The winds were strong from the south and the temperature 
/was high to the east of this depression, while the winds were 
northerly to the west of it. These conditions resulted in the 
development of numerous tornadoes, the location of which are 
‘given on the tornado chart accompanying this REVIEW. Very 
heavy rains occurred throughout the states bordering on the 
great lakes, and strong winds occurred over Lake Huron. 
This storm, after contracting and moving northward of Lake 
Superior, passed directly eastward to the lower Saint Lawrence 
Valley, where it disappeared on the 18th, attended by westerly 
gales at the northeast stations. In this disturbance the ba- 
rometer reached its minimum to the west of the Mississippi, 
and its maximum energy probably occurred in the southern 
portion of the upper lake region. 

| The following notes by Signal Service observers are of in- 
terest in connection with low areas number iv and v: 


Moorhead, Minnesota: the barometer fell rapidly during the 14th, reaching 
29.26 at 11 p.m. A southerly gale set in at 5.45 p. m. and continued until 
after midnight, maximum velocity, fifty miles per hour, at 10 p. m. Light 
rain, with thunder and lightning, began at 10.06 p.m. Gale ended at 1.06 a. 
m. of the 15th. 

Saint Paul, Minnesota: at 11.41 p. m. of the 15th the wind suddenly in- 
creased in force and blew a gale from the west, attaining a maximum velocity 
of thirty-two miles per hour; the gale was accompanied by heavy rain, 
thunder, and lightning. 

Port Huron, Michigan : thunder, -lightning, and heavy rain began at 2.41 
p. m. of the 16th and continued until 3.55 p.m. A gale from the southwest 
vegan at 2.38 p. m. and reached its greatest velocity, forty miles per hour, at 
2.45 p. m. 

Keokuk, Iowa: at 4.40 a. m. of the 16th a thunder-storm and light rain began; 
the storm moved from the southwest, and was preceded by southwest wind 
blowing at the rate of thirty-one miles an hour, and followed by east wind. 
Heavy rain began at 6.40 a. m. and continued, with short intermissions, until 
| 3.25 p. m. 
| Greencastle, Indiana: a heavy thunder and rain storm passed over this 
| place during the afternoon of the 16th. At 1.15 p. m. heavy rain, aecom- 
| panied by a gale from the southwest, of twenty-eight miles per hour, set in. 
| Detroit, Michigan: heavy rain, with thunder, began at 2.30 p. m. of the 
16th. Direction of the wind before the storm, west; after, southwest. Dur- 
| ing the storm the wind attained a velocity of twenty-seven miles per hour 

from the west. The rainfall in thirty minutes was 0.50 inch. 

Saint Louis, Missouri: during the 16th heavy wind, veering from south to 

north, prevailed during the greater part of the day; at 9.40 a. m. it attained 

la velocity of forty miles per hour. Light rain began at 5.55 p. m. and con- 

‘tinued, with short intermissions, until 10.15 p. m. 

Lamar, Missouri: a severe thunder-storm, with light and heavy rain, oc- 
For fifteen minutes after 

vefore the 


‘curred between 3.10 and 5.05 p. m. of the 16th. 
| 3.40 p. m. light hail fell. During the storm high southwest wind 
| maximum velocity, twenty-eight miles per hour; direction of wind 
| storm, southwest; after, north. 

| Buffalo, New York: on the 16th a thunder-storm passed over the city from 
loan to east. The storm began at 7.20 p. m. and was accompanied by fresh 
|to brisk wind. At 10.10 a. m. of the 17th the wind reached a velocity of 
thirty miles per hour from the southwest. 

| Erie, Pennsylvania: a severe thunder-storm, accompanied by heavy rain, 
| began at 6.05 p. m. of the 16th; the storm moved from the west toward the 
‘east. From 6.30 to 6.40 p. m. the wind blew with the velocity of a gale, 
| blowing down piles of lumber and uprooting a few trees. 

See ‘‘ Local storms and tornadoes” for further notes relative 
to this low area. 

VI.—This disturbance was central in Colorado on the morn- 
ing of the 18th, and the afternoon report of that date showed 
a narrow barometric trough, extending from Missouri west- 
ward over Colorado, moving rapidly to the northeast with in- 
creasing energy during the time that the centre was within 
the limits of observations. The strongest gales occurred at 
the northeastern Canadian stations on the 20th, and the ba- 
rometer fell to 29.21 at Bird Rock, Gulf of Saint Lawrence, at 
midnight of the 20th, when the centre of disturbance was near 
that station. This area of depression was extended, and it 
possessed but slight energy while passing eastward to the 
Lake region ; it became contracted while passing over the Saint 
Lawrence Valley but again extended after reaching the At- 
lantic. 

VI1I.—This is the only tropical storm that occurred dur- 
ing the month; the track is approximately traced north- 


the Indian Territory northeastward over the upper lake region, ward along the west Gulf coast near the mouth of the Rio 
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Grande River. The records from Brownsville, Texas, show | rain fell from 6.30 to 8a. m. The wind continued high and from the west all 
that easterly gales occarred during the night of the 22d, the day one =. the per hour. 
barometer reaching a minimum of 29.15, and the wind velocity forty-eight 
velocity of fifty miles from the northeast at the 11 p. M.| Moorhead, Minnesota: on the 26th, at 9.35 a. m., a gale began to blow 
report. The winds shifted to west through north, and a ve- from the southeast; maximum velocity thirty-seven miles per hour at 12.45 


locity of thirty-six miles, west, was reported at the 7 a. m. re- - 
port of the ‘The rainfall’ which occurred at Brownsville |,, Sunt por hour 
Texas, during the prevalence of this storm from the 20th to 8.15 p.m. the wind became high again; maximum velocity twenty-eight miles 
23d, amounted to 25.98 inches. The barometer rose rapidly ‘per hour from the west. 
as this storm moved over the land, and it was difficult to locate XI.—This area appeared far to the north of Manitoba on 
the centre of disturbance after it had reached the interior of | tne 99th and passed southeastward, developing great energy 
Texas. : - ‘ie over the northern portion of the upper lake region during the 
The following notes from Signal Service observers indicate | night of that date, the barometer falling to 29.29 at Prince 
the severity of this storm during its presence in Texas: 'Arthur’s Landing at the midnight report. At the close of the 
Galveston, Texas: light and heavy rain fell during the greater part of the | mouth this storm was central near Kingston, Ontario, with 
Ziet and 22d. At 1.20 p. m. of the 22d an easterly gale of twenty-seven miles | brisk to high westerly winds over Lakes Huron and Erie. The 
per hour set in; heavy rain and gale continued throughout the night. Light | pressure had increased .30 near the centre of disturbance dur- 


rain fell during the 28d; at 11.35 p. m. a southerly gale set in and continued | ; : . : : 

until 9.40 a. m. of the 24th; maximum velocity thirty-four miles per hour. ng its passage from Lake Superior to the Saint Lawrence 
At Corpus Christi the storm was more severe than at Galveston; at 3 p. m. of | alley . ; : 

the 24th the gale attained a velocity of sixty-eight miles per hour from the| The following notes relate to this storm: 

northeast, and was accompanied by very heavy rain. The tide was very high, / Moorhead, Minnesota: on the 29th high northwest wind prevailed from 3.40 
overflowing the lower portion of the town and carrying away thousands of ties | t g ». m., maximum velocity thirty miles per hour, at 6.02 p. m. Light rain 


from the Mexican-National and Aransas Pass railways. 
Browneville, Texas: on the 21st heavy rain set in at 12.18 a. m. and con- | 
tinued, with short intervals of light rain, all day; total rainfall in twenty-four 


fell from 4.15 to 7.45 p. m. 
Escanaba, Michigan: after 3 p. m. of the 29th the barometer began to fall 
very rapidly, at the same time increasing southwest wind set in, reaching at 


hours 10.42 inches. During the night of the 21st-22d high easterly winds pre- | 19 5. m. a velocity of twenty-six miles per hour. 

vailed, attaining at 10 p. m. « velocity of twenty-four miles per hour. Light| Saint Vincent, Minnesota: at 12.35 p. m. of the 29th light rain began and 
and heavy rain continued during the 22d; total amount for twenty-four hours | eontinued until 2.43 p. m., the rain was followed by a northwest gale from 
11.91 inches. Fresh and high easterly winds prevailed during the day. At) 9.30 until 8.45 p. m., with a maximum velocity of thirty-nine miles per hour. 
1.80 p.m. the barometer began falling rapidly, reading 29.54 inches at 3 p.m. | Light snow fell from 9 to 10.50 p. m.; depth, one inch. 

and 29.15 inches at 11 p.m. During the afternoon the wind increased in Duluth, Minnesota: during the 29th the sky was overcast, heavy rain fell 
force, attaining at 9.30 p. m. a velocity of sixty-eight miles per hour from the | from 8.15 to 9.40 p. m. Wind southwest and increasing in velocity throughout 
east. The easterly gale continued until 12.30 a. m. of the 23d, when the wind | the day, at 10.35 p. m. it veered to northwest and reached a velocity of thirty 
lulled and the barometer began to rise. At 2a. m. the wind veered to west | miles per hour. . ‘ 
and began blowing hard, attaining between 3 and 9.45 a. m. the force of ®! Sandusky, Ohio: at 12.15 p. m. of the 30th a gale set in from the south- 
gale; maximum velocity thirty-nine miles. The heavy rain ended at 7.48 a. | west; at 6 p.m. the wind veered from southwest to northwest and increased 
m., but the aky remained overcast until 4.58 p- m., when it began to clear. in force, maximum velocity forty-six miles per hour: the gale continued dur- 
The gale did considerable damage by blowing down trees, fences, and tele-| ing the night. Heavy rain fell from 6.30 to9 p.m. The cautionary signals 
graph poles; mach property was also destroyed by flood. During the four | which had been hoisted twelve hours previous to the storm, 12.45 a. m. gave 
days that this storm prevailed, 20th, 2Ist, 22d, and 28d, 25.98 inches of rain | gl] persons interested ample time to prepare for its coming. 


fell 
NORTH ATLANTIC STORMS DURING SEPTEMBER, 1886. 


VIII.—When the preceding storm was moving northward | 
along the west Gulf coast an extended area of low pressure | [Pressure in inches and millimetres; wind-force by Beaufort scale. ] 


was observed in the northern Rocky Mountain region. This| The paths of the depressions that have appeared over the 
disturbance moved slowly eastward extending southward to north Atlantic Ocean during the month are determined, approxi- 
northern Texas, the barometer falling to 29.40 in northern | mately, from international simultaneous observations furnished 
Dakota on the afternoon of the 23d. The approximate track | by captains of ocean steamships and sailing vessels; abstracts 
of the centre of this area is given on chart i, from which it will | of ships’ logs and other data collected by the Signal Service 
be seen that its movements were irregular and that it was at-| agencies at the ports of New York, Boston, and Philadelphia; 
tended by secondary disturbances. When the Gulf storm was| reports received through the co-operation of the ‘“‘ New York 
central in northern Indian Territory number viii extended Herald Weather Service ;” abstracts of ships’ logs furnished 
over the upper lake region, attended by strong southwesterly | by the proprietors of the “New York Maritime Register,’’ 
winds. The area of high pressure which covered the Atlantic | and from other miscellaneous data received at this office up 
coast during the 25th gave way rapidly on the approach of this | to October 20, 1886. 
storm, which disappeared to the northeast on the 26th, causing| Ten depressions are traced, of which six passed eastward 
strong southwest winds on the New England coast. over the Gulf of Saint Lawrence and Newfoundland; three 
[X.—This area probably developed in the north Pacific; it are charted across the ocean from coast to coast; two origi- 
was observed as central in Montana on the morning of the 25th, | nated to the westward of the British Isles; one first appeared 
and moved over the eastern slope of the Rocky Mountains | southeast of Greenland, and one apparently developed over 
north of the territories, disappearing to the northward before | mid-ocean between the fortieth and forty-fifth parallels. Vio- 
reaching Lake Superior, but leaving a barometric trough which lent cyclonic disturbances were reported in the sub-tropical 
extended southwestward to New Mexico, and within which the | regions north of the West India Islands during the second 
following-described low area developed : ‘and third decades of the month, but reports at hand will not 
X.—This area was central in eastern Colorado on the 26th,| admit of accurately locating the centres and tracing the 
while low areas were central in the Saint Lawrence Valley and tracks. It is not thought that these storms were of a general 
north of Manitoba, and high areas covered the south Atlantic character. 
and north Pacific coasts. This disturbance passed northeast-| The following presents the characteristics of the depressions 
ward over the Lake region, attended by rains in the Northern traced for the present month, as compared with those traced 
States, but the barometer remained about stationary at the over the north Atlantic for September, 1885 : 
centre during the transit, and only light to fresh winds were In September, 1885, twelve storm-areas appeared, of which 
reported in the Lake region. ,two were continuations of storms which first traversed the 
The following notes relative to low areas number ix and x| North American continent; one was a hurricane which origi- 
bave been received from observers: nated and disappeared within the tropics, and one a somewhat 
Fort Buford, Dakota: on the 26th a westerly gale set in at 1.45 a. m. and | S6VeTe storm which developed suddenly near the mouth of the 
contineed until 8a. m.; maximum velocity thirty-eight miles per hour; light| English Channel. The weather over the north Atlantic was 
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generally stormy and unsettled, especially over the region east 
of the fortieth meridian, with frequent marked fluctuations of 
the barometer, and moderate to strong gales, mostly from nw. 
to sw. 

In September, 1886, the weather was unsettled over the 
British Isles and the ocean to the westward during the first 
half of the month. Advices from Glasgow, under date of the 
6th, state that the heaviest rain storm ever known in that 
part of Scotland occurred there and over the western portion 
of the country; it did much damage to the crops. The de- 
pressions traced were rather evenly distributed during the 
month, and with but one exception the tracks are located 
' north of the forty-seventh parallel. While the depressions, 


in general, exhibited less energy than those traced and de- | 


seribed for the preceding month (August 1886), and the 
destructive features accompanying their passage were not so 
marked, each decade embraced storms of considerable violence 
along, or in the vicinity of, the trans-Atlantic tracks. Num- 
bers 3, 4, 5, 7, 8, and 9 were characterized by very low baro- 
metric pressure, and accompanied throughout by hard gales 
and generally rough weather. Irregular reports are at hand 
relative to violent disturbances encountered south of the 
region through which depressions are traced, but as these 
reports are neither sufficient in number nor, in cases, accurate 
in detail, the paths of the centres of cyclonic areas within 
which the storms were encountered cannot be charted. 

The following are brief descriptions of the depressions 
traced : 

1.—This storm passed northeast over Newfoundland during 
the 1st, with central pressure about 29.70 (754.4), and fresh to 
strong gales and rain-areas southward to the thirty-fifth 
parallel. By the 2d the depression had passed northeast be- 
yond the region of observation. 

The following special reports are from vessels which were 
located in the southern quadrants of the depression : 

The s. s. “Columbia,” Capt. T. Mitchell, commanding, on 
the Ist, in N. 41° 10’, W. 63° 50’, had a strong gale, force 9, 
from sw. veering to nw. and n.; lowest barometer, 29.80 (756.9), 
at noon. The bark ‘‘ Hiram Emery,” Capt. F. W. Gorham, 


commanding, on the Ist, in N. 37° 11’, W. 69° 36” (at noon), | 


had a strong gale beginning at 3 a. m. from the sw., which 
eontinued, with very, high seas and heavy rain, until 1 a. m. ef 
the 2d, then veered to nw. and moderated. The rain was so 
heavy that the water was ankle deep on the deck at times. 
9,.—This storm first appeared on the 4th, in N. 60°, W. 23°, 
and was, possibly, a continuation of number 1, although an 
absence of reports will not admit of establishing the fact. On 
the 4th central pressure about 29.50 (749.3) was shown. Daur- 


ing this date the depression moved southeast to N. 56°, W.. 


15° by the 5th, with slightly higher pressure; thence passing 
northeast to the north of Scotland during the 6th, with areas 
of heavy rain and fresh to strong s. and sw. gales to the forty- 
sixth parallel. The storm-centre passed eastward beyond the 
region of observation during the 6th without apparent loss of 
energy. 

The following special reports were made relative to storms 
encountered during the passage of this depression : 

The bark ‘‘Sarah,” Captain Atkins, commanding, on the 
4th, in N. 59° 0’, W. 19° 48/ (at noon), had a fresh gale from 
ssw. in early a. m., moderating in p. m.; barometer 29.58 
(751.3) at noon. Chief Officer Kinning, of the s. s. “Roman,”’ 

Japt. D. Williams, commanding, reports: ‘' 6th, in N. 51° 
8’, W. 14° 20’ (at noon); 4 a. m. strong wind from sw., heavy 
sea and rain; 6 a. m. wind veered to nw. and increased to 
fresh gale, and at 8 p. m. to strong gale; 2 p. m. wind mod- 
erated to strong breeze, and at 10 p. m. backed to sw., then 
veered to w., and increased at midnight to fresh gale; barom- 
eter 29.84 (757.9) at noon.” 

3.—This storm followed closely after the one last described, 
and on the 7th, when central in about N. 58°, W. 17°, ex- 
hibited central pressure below 29.20 (741.7), and occasioned 
strong gales over an area extending to latitude 45° N., longi- 


tude 40° W. On the 8th the centre of depression was located 
northwest of Scotland, with slight changes in central pressure, 
whence it passed east beyond the limit of observation without 
apparent loss of energy. 

The following special reports were made relative to this 
storm : 

The s. s. “Roman,” on the 7th, in N. 50° 35’, W. 19° 46/ (at 
noon), had a strong gale, w., with heavy showers of rain and 
high seas; at 10 a. m. wind backed to sw. and continued with 
heavy squalls, then veered to w. and nw.; barometer 29.74 
(755.4) at noon; continued strong gale all day; 8th, in N. 
50° 3’, W. 23° 30/ (at noon), very heavy seas and squally ; wind 
backed to sw. at 3 p. m. and calmed down. 
| Chief Officer Evans, of the s. s. ‘‘*Seaw Fell,’’ Capt. J. 
Stanhope, commanding, reports: ‘ 7th, in N. 50° 15’, W. 12° 
11’ (at noon), strong gale began at 8 a. m. from s., with high 
seas; continued all day; wind veering to w. in a. m. of the 
8th in N. 50° 23’, W. 15° 23/ (at noon); 2 a. m. very strong 
‘gale, w., With showers of rain and high seas; 8 a. m., wind 
veered to wnw., and continued all day, backing to sw. at 1 a. 
i'm. of the 9th, in N. 50° 22’, W. 18° 11’ (at noon); 3 a. m., 
veered to nw., and moderated at 8 p.m.” The s. s. “Assyrian 
Monarch,” on the 7th, in N. 50° 30’, W. 15° 36’ (at noon), 
had a heavy gale from the w., with violent squalls; barometer 
fell to 29.10 ((739.1) at midnight. Chief Officer Simpson, of 
the s. s. “ Gallia,’ Capt. M. Murphy, commanding, reports: 
“Sth, a moderate gale began at 8 a. m. from sw., while off 
Queenstown; veered to w. in p. m., with squalls, and con- 
‘tinued increasing at 4a. m. on 9th, in N. 51° 24’, W. 15° 427 

(at noon), to brisk gale sw., with heavy sea; backed to s., then 
veered to w. and nw., and moderated in p. m.; lowest barom- 
eter, 29.40 (746.7), at 4a. m. of the 9th.” 

| Capt. B. Gleadell, commanding the s. s. ** Celtic,” reports: 
**6th, fresh gale commenced from wow., and continued until 
the p. m. of the 7th; lowest barometer, 29.81 (757.2), at 10.30 a. 
'm. of the 7th, in N. 49° 11’, W. 36° 04’. The winds preceding 
‘the disturbance were from northeastward, and the winds fol- 
lowipg were mostly from s., sw., and wnw., being moderate to 
strong breezes, with squalls.’’? The s. s. Normandie,’’ Capt. 
'G. de Kersabeic, commanding, on the 6th and 7th, had a whole 


gale from w., veered to nw.; lowest barometer, 29.37 (746.0), 
‘at 10 a. m. of the 7th, in N. 50° 50’, W. 28° 10’. The s. s. 
_“ Wisconsin,” Capt. E. Bentley, commanding, on the 6th, in 
| N. 48° 38’, W. 42° 37’, had a hard gale from ow.; barometer 
| 29.60 (751.8) at noon. 

_ Chief Officer W. Thompson, of the s. s. ‘‘Stockholm City,’ 
‘Capt. K. Doyle, commanding, reports: “ 8th, in N. 49° 51/, 
W. 13° 15’ (at noon), at 5 a. m. a moderate gale began from 
w.; subsided at 4 p. m. to strong breeze, and increased at 
night to moderate gale, w., and increased on the 9th, in N.50° 
3’, W. 16° 35/ (at noon), to brisk gale, backing to sw. at 1 a. 
m.; 4p. m., veered to nw., with heavy squalls and high seas, 
and then moderated; barometer 29.59 (751.6) at noon, then 
rising.” The s.s. “Galileo,” Capt. R. Potter, commanding, on 
‘the 9th, in N. 49° 20’, W. 17° 33/ (at noon), had a whole gale 
from midnight to 4 a. m.; wind ssw., with lightning, heavy 
rain, and high sea; wind veered to westward at 4 a. m.; lowest 
barometer 29.27 (743.4). The s. s. “ Ethiopia,” Captain Wilson, 
‘commanding, on the 9th, while lying at Greenock, Scotland, 
had a fresh gale from se., veering to westerly; lowest barom- 
‘eter, 29.23 (742.4), at noon. 

The s.s. “ Manitoban,’”’ Capt. R. Carguthers, commanding, 
‘left Moville on the 9th, with wind blowing a fresh gale from 
‘ssw. at 8 a. m.; veered to w. at night, and moderated at mid- 
night; lowest barometer, 29.32 (744.7), from noon to 4 p. m. 
Capt. R. 8. Thompson, commanding the s. s. ‘‘Sacrabosco,’’ 
reports: “8th, 2 a. m., in N. 49° 30’, W. 24° 20’, blowing hard 
|gale from w., with high sea; barometer 29.60 (751.8) at 5 p. 
m.; wind gradually abated and backed to sse., with torrents 
of rain; barometer falling; 9th, 2 a. m., barometer 29.25 
(742.9); wind blowing with hurricane force, and gradually 
hauling point by point with the sun to the nw.; shortly after 
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which the weather moderated ; lowest barometer, 29.15 (740.4), | 
at 3 in N. 50°, W. 19°.” This vessel encountered the 
disturbed conditions which prevailed in the southwest quad- | 
rant of depression number 3 and along the extreme southeast 
edge of depression number 5. 

4.—This depresssion was central on the 8th in the Gulf of 
Saint Lawrence and passed north of east over the northern 
portion of Newfoundland to N. 51°, W. 52° by the morning 
of the Oth, with pressure ranging below 29.20 (741.7), and! 
moderate gales. Pursuing a generally easterly course the 
storm-centre passed south of Ireland during the 13th. In its) 
eastward passage this depression had slight pressure changes 
and strong gales during the Oth, 10th, and 11th; during the 
12th there was a slight rise in central pressure and moderate 
gales to the southeastward; on the 13th it had commenced to 
fill up and possessed small energy. Special reports submitted 
relative to this storm show that while generally stormy weather | 
attended its path remarkable or unusual features were not) 
noted 

§.—This storm apparently developed over mid-ocean in about 
latitade N. 55° on the 8th, but its centre was not well-defined 
until the 9th, when it was located in N. 58°, W. 34°; from this 
position it passed eastward, with pressure 29,10 (739.1) to 29.20 
(741.7), and fresh to whole gales, disappearing north of Scot- 
land during the 11th. 

The following special reports are at hand relative to this 
storm : 

The s. s. ** Toronto,” Capt. J. MeAuley, commanding, on the 
&th, had a moderate gale from nuw. to w.; lowest barometer, 
29.43 (747.5), at noon, in N. 55° 30’, W. 38°10’. The s.s. 
‘*Seaw Fell,” on the 10th, in N. 50° 12’, W. 23° 1/ (at noon), 
had a fresh gale,nw., beginning at 4 a.m.; 10 a.m., backed to 
aw. and increased to strong gale, with heavy showers of sleet 
and high seas; 11 a. m., whole gale, sw.; 2 p. m., veered to w., | 
and to nw. at 10 p. m., moderating at midnight. 

The s. s. “Gallia,’”’ on the 10th, in N. 50° 51’, W. 24° 04/ | 
(at noon), bad a fresh gale from sw., beginning at 10 a. m., | 
with rain squalls and head seas; veered to w. and nw. in p. 
m., and moderated at midnight; lowest barometer, 29.43 
(747.5), at 4 p. m., then rose rapidly. The s. s. “Stockholm 
OCity,’’ on the 10th, in N. 49° 47’, W. 21° 22° (at noon), had a} 
moderate gale from sw., beginning at noon; 4 p. m., increased 
to brisk gale, sw. by w., then veered to w., and moderated; 
lowest barometer, 20.59 (751.6), at 4 p.m. The s. 8. ‘‘State 
of Georgia,’ Capt. G. Moodie, commanding, on the 10th, had 
a fresh gale from se., backing to e. and ene., then veering to 
aw., w., and nw., and backing to ssw.; lowest barometer, 28.95. 
(735.3), at 10 p. m., in N. 55° 3/, W. 18° 23’. The s. s. “Mani- 
toban,” on the llth, in N. 55° 21’, W. 17° 53/ (at noon), had a 
fresh gale, beginning at 4 a. m. from sw., with heavy seas; 6) 
a. m., veered to nw., and moderated to strong breeze at 8 a. | 
m.; barometer read 29.02 (737.1) at 4a. m., and 29.50 (749.3) 
at midnight. 

The s. s. ** Buenos Ayrean,” Capt. J. Scott, commanding, 
on the 11th, had afresh gale, sw., with squalls; lowest barom. | 
eter, 20.45 (748.0), at noon, when in N. 55° 23/, W. 8° 8/. | 
Chief Officer Stembridge, of the s. s. ** Norseman,” Capt. E. | 
Maddox, commanding, reports: ‘* Left Liverpool on the 11th, 
with fresh gale blowing from ssw., which continued till 4 a. m. | 
of the 12th (in N. 51° 54’, W. 7° 54’, at noon), veering to sw., 
and moderating.” The s. s. ‘‘ Istrian,”’ Capt. T. H. Fox, com- 
manding, left Liverpool on the 11th, with a fresh gale from | 
aw., which subsided to moderate gale, sw., by a. m. of the 12th 
(in N. 51° 48’, W. 6° 30’, at noon), with heavy sea; barometer 
29.88 (758.9) at noon of the 12th. 

6.—This depression was central on the morning of the 11th 
near the mouth of the Saint Lawrence River, with pressure. 
below 29.60 (751.8); passing over Newfoundland it apparently | 
dissipated to the eastward during the 12th. 

7.—This storm passed eastward over Newfoundland during 
the early morning of the 14th, but was unimportant until the | 
16th, when it developed strong force, with pressure about 29.70 | 


(754.4). On the 17th the depression was central in N. 52°, W. 
20°, with pressure about 29.50 (749.3), and strong to whole 
gales in the southwest quadrant; from the 18th to 20th, in- 
clusive, the storm-area remained nearly stationary over mid- 
ocean in latitude 50° N., with pressure about 29.40 (746.7), and 


hard gales; from this position it moved slightly south of east 


and disappeared in the direction of the French coast during 
the 22d, without apparent loss of energy. 

The following special reports have been received from ves- 
sels encountering storms within the area of this depression : 

The s. 8s. * Wisconsin,” Capt. E. Bentley, commanding, on 
the 16th and 17th had a whole gale from ssw., veering to nw.; 
lowest barometer, 29.58 (751.3), at 11 p. m. of the 16th, in N. 
47° 36’, W. 40° 30’. On the 16th, at 8 p. m., there was a heavy 
confused swell from sw. and ne.; ship labored heavily. On the 


17th, at 4.40 a. m., shipped a heavy sea, damaging the funnel 


and bridge. The schooner “ Passby,”’ on the 16th, in N. 50°, 
W. 42° 30’, during a heavy nnw. gale, was struck by a heavy 
sea which caused much damage to the vessel and cargo. The 
s. 8. ** Rhynland,’”’ Captain Jamison, commanding, on the 16th, 
had a strong gale from ssw. to nw.; lowest barometer, 29.58 
(751.3), at midnight, in N. 49°, W. 37° 30’. The s.s. “ Norse- 
man,” on the 16th, in N. 50° 6’, W. 37° 19’ (at noon), had a 
moderate gale from wnw. commencing at midnight, with heavy 


squalls and high seas; barometer at noon, 29.77 (756.1); wind 


increased to fresh gale, with heavy squalls and rain in a. m. 
of the 17th, in N. 49° 0’, W. 41° 35’ (at noon); veered to nw. 


in p.m. and continued until 4 a. m. of the 18th, in N. 48° 16’, 


W. 47° 1/ (at noon). 

The s. s. “ Istrian,” on the 16th, in N. 50° 4’, W. 33° 45/ (at 
noon), bad a fresh gale from nw., beginning at midnight and 
increasing to strong gale, nw., with high seas and squalls; 
17th, gale continued all day; barometer 29.70 (754.4) at 9.30 
a. m.; 18th, in N. 47° 17’, W. 42° 40’ (at noon), strong gale 
continued from nw., with high seas and heavy squalls until 
noon, then moderated. The s. s. ‘* Waesland,” Capt. J. Uber- 
weg, commanding, had a strong gale from nnw. to w. on the 


17th and 18th; lowest barometer, 29.60 (751.8), at 2 p.m. of the 
18th, in N. 48° 30’, W. 32° 18’. Thes. s. *‘ Schiedam,” Capt. 


A. Potjer, commanding, on the 18th and 19th had a strong 
gale from sw. to wnw.; lowest barometer, 29.50 (749.3), at 4.30 
a.m. of the 18th, in N. 48° 20’, W. 34° 50’. Thes. s. “ Bue. 
nos Ayrean,’”’ Capt. J. Scott, commanding, had a strong gale 


from w. to n., with heavy squalls, on the 16th and 17th: lowest 


barometer, 29.70 (754.4), at noon of the 16th, in N. 53° 0’, W. 


48° 6. 


The s. s. ‘* Warwick,” Capt. W. Janes, commanding, on the 


(18th, in N. 48° 35’, W. 35° 2’ (at noon), had very high sea and 


violent squalls accompanied by heavy rain and hail; barometer 
29.62 (752.3). Thes.s. “Donan,’’ on the 20th, in N. 49°, W. 
30°, had a moderate gale from nnw., moderating at daylight 
of the 2ist. Chief Officer Walker, of the s.s. ‘* British Queen,” 
Capt. R. Wills, commanding, reports: “ 21st, in N. 49° 32’, W. 
31° 12’ (at noon), moderate gale from nw. commenced at 4 a. 
m., with squalls; moderated in p.m. and backed to sw.; bar- 
ometer 29.65 (753.1) at 4 a. m.” 

Chief Officer Galbraith, of the s.s. ‘*‘ Durham City,’’ Capt. 
M. P. Lund; commanding, reports: ‘‘20th, in N. 50° 7’, W. 
30° 14’ (at noon), at 4p. m. fresh gale from nw., and heavy 
sea; 8p. m., strong gale nw.; barometer at noon 29.47 (748.5) ; 
gale continued on 2ist, in N. 49° 58’, W. 35° 32/ (at noon), 
backing at noon to w. and sw., then moderating to strong 
breeze, se., with heavy squalls; barometer at 8 p. m. 29.73 
(755.1).” The s.s. “ Waesland ” had a strong gale from the 
20th to 22d, from e. backing to n. and veering to nne.; lowest 
barometer, 29.59 (751.6), at 3.a.m. of the 21st, in N. 49° 50’, 
W. 15° 45/. 

8.—This depression passed northeastward over the northern 
portion of Newfoundland during the night of the 20th to N. 
52°, W. 50° by the morning of the 21st, during which dates it 
exhibited central pressure about 29.40 (746.7), and caused 
strong gales to the southward; from the 22d to 24th, inclusive, 
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it merged into wn area of low pressure central in about N. 55°, 
W. 45°, and dominated the weather conditions over nearly the 
entire ocean north of the fortieth parallel; it then circled east- 
ward and disappeared north of Scotland during the 27th, being 
attended throughout its course by strong gales and generally 
rough weather. 

The following special reports have been received relative to 
this storm : 

The s. s. *‘Stockholm City,” on the 20th, in N. 42° 53’, W. 
68° 31’ (at noon), had a brisk gale, nw., beginning at 1 a. m.; 


wind backed to wsw. at 4 a. m., with furious squalls and heavy | 


rain; 8 a. m., veered to nw. and continued with hard nw. 
squalls at 6 p. m., and moderated at midnight; barometer at 
4a.m, 29.91 (759.7). Thes.s. *‘Istrian,” on the 20th, in N. 


42° 49’, W. 52° 15’ (at noon), had a strong gale from sw. be-. 


ginning at 4 p. m., with heavy rain, moderating to fresh gale, 


sw., ina. m. of 2ist, in N. 42° 33’, W. 57° 4’ (at noon), then) 
veered to nw. and moderated; lowest barometer, 29.74 (755.4), 


at 8.20 a. m. of the 2Ist. Thes. s. “ Norseman,” on the 20th, 
in N. 45° 13’, W. 58° 32’ (at noon), had a moderate gale from 
sse., beginning at 9.20 a. m., with heavy rain squalls; veered 


to wsw., w., and wnw., and moderated at 4a. m. of 21st, in N. 


43° 44’, W. 62° 21’ (af noon). 

The s. s. ‘** America,” on the 21st, from N. 44° 29’, W. 55° 
13/ to N. 43° 48’, W. 57° 42’, had a strong gale from waw., 
with heavy sea. The s. s. “ Nova Scotian,’ Capt. R. H. 
Hughes, commanding, had a fresh gale from s. to wsw., from 
the 19th to 22d; lowest barometer, 29.38 (746.2), at 5.15 p. m. 


of the 2ist, in N. 49° 4’, W. 48° 40’. Thes. s. “ Austrian,” | 


Oapt. J. Ambury, commanding, had a moderate gale from ssw. 
to nw. on the 21st; lowest barometer, 29.62 (752.3), at LL p. m., 
in N. 48° 45’, W. 41° 0’. 

Chief Officer C. von Qualen, of the s. s. ‘‘ Island,” Capt. W. 


| la. m., heavy gale, w., continuing all day, with very high sea, 
moderating in a. m. of 24th. Chief Officer Potts, of the s. s. 
| Palestine,’ Capt. W. Whiteway, commanding, reports: 
23d, in N. 50° 32’, W. 33° 44’ (at noon), a moderate gale 
began at midnight from wsw., with squalls and high seas, and 
continued on the 24th, in N, 49° 51’, W.37° 27’ (at noon), with 
rain squalls; veered to w. at noon, and moderated at 8 p. m.’’ 

Chief Officer Davies, of the s.s. ‘* Virginian,’’? Capt. M. Fitt, 
commanding, reports: “ 23d, in N. 48° 0’, W.35° 43’ (at noon), 
a moderate gale began from sw. at noon, with rain; veered to 
w. and nw., and moderated at night.’’ The s. s. “Adriatic,” 
Capt. H. Parsell, commanding, on the 26th, in N. 51° 0’, W. 
20° to 25°, had a heavy gale from sw. veering to nw., with very 
high sea; lowest barometer, 29.25 (742.9), at 10 a.m.; at 2 30 
p.m., the wind veered to nw., with decreasing force and clearing 
weather. The s. s. “ British Princess,” Capt. E. H. Freeth, 
commanding, on the 25th, in N. 51° 22’, W. 24° 17’, had wind 
south, with falling barometer; 26th, in N. 51° 16’, W. 26°, 397, 
had a gale of force 11, wind ssw.; barometer 29.10 (739.1); 
wind shifted slowly to nw. and moderated, and barometer be- 
gan to rise; sea very heavy from sw. 

The s. s. “ Devonia,” Capt. H. Young, commanding, ou the 
26th, had a whole gale from sse. to nw.; lowest barometer at 
2 p.m., in N. 54° 27’, W. 22? 5’. The s.s. ** Hibernian,” 
Capt. John Brown, commanding, on the 26th, had a strong 
gale from se. to wsw.; lowest barometer, 29.12 (739.6), at 4 
_p. m., in N. 54° 56’, W. 15° 6’. Chief Officer Barwise, of the 
i's. 8. **Towa,’’? Capt. S. Walters, commanding, reports: “ 26th, 
'8 p. m., moderate gale began from sw., increasing at midnight 


‘to fresh gale, sw., with high sea and thick weather; 27th, 1 
‘a. m., in N. 51°29’, W. 13° 9’ (at noon), gale veered to w., and 
and at 3 a.m. tonw., and moderated in p. m.; lowest barome- 
ter, 29.78 (756.4), at 4a. m. of 27th.” 


Skjodt, commanding, reports: ‘‘On the 21st, in N. 52° Thes. s. ‘State of Nebraska,” Capt. A. G. Braes, command- 
W. 33° 19/ (at noon), had a whole gale, beginning at 8 p. m.;/ ing, on the 26th and 27th, had a whole gale from s., veering to 
wind set in from the se. and shifted to s.; rain, with heavy wnow.; lowest barometer, 29.40 (746.7), at midnight of the 26th, 


increasing sea, from sw. and w. 22d, in N. 50° 30’, W. 38° 8/ 
(at noon), at 4 a. m. wind changed suddenly to w., with rising 
barometer and clearing weather; wind continued blowing hard, 
with a heavy sea; from 10 p. m. to midnight wind changed to 
s., With very heavy rain, then changed to sw. 23d, blowing 
hard all day from w., with heavy squalls and very rough sea.’’ 

The s. s. ‘*‘ Hermann,” Capt. A. Kohlmann, commanding, on 
the 20th, in N. 50° 11’, W. 33° 1’ (at noon), at midnight, 
harometer 29.73 (755.1); southerly gale. 21st, 2 a. m., barom- 
eter 29.64 (752.8); wind shifted to nw. in a strong gale, with 
heavy sea from nw.; barometer then commenced to rise slowly, 
with a whole gale from wnw.; gale continued until the 23d, in 
N. 48° 59’, W. 43° 41’ (at noon). Thes.s. * Donan,’ on the 
22d, had a strong gale from w. during the early a. m.; posi- 
tion at noon, N. 47° 16’, W. 41° 53’. The s. s. “City of Rich- 
mond,” Captain Redford, commanding, on the 22d, in N. 44° 


45’, W. 54° 45’, had a gale, force 7 to 8, from wnw.; lowest. 


barometer, 29.78 (756.4), at 6 a. m. 

Capt. B. Woolfenden, commanding the s. s. ** Pavonia,” re- 
ports, “21st, strong breeze began in early a. m. from sw., with 
squally weather and high sea; 4 a. m., lightning in nw.; 7 a. 
m., wind veered to wuw., and at 1 p. m. inereased to fresh 
gale. 22d, veered to nw. in a. m., with hard squalls, high 
seas, and heavy rains; 4a. m., backed to sw.; veered to w. at 
8 a. m., and at noon to nw., then moderated; lowest barometer, 
29.65 (753.1), at 8 a. m. of 2ist, in N. 44° 28’, W. 52° 23/.”’ 
The s. s. “* British Queen,” on the 22d, in N. 48° 50’, W. 37° 
8/ (at noon), had a fresh gale from wsw. at 10 p. m., with heavy 
sea; wind veered to nw. in a. m. of the 23d, in N. 48° 2’, W. 
37° 10’ (at noon), then backed to w. and increased at noon to 
fresh gale, w., with heavy sea, and moderated at midnight. 

The s. s. “ Durham City,” on the 22d, in N. 49° 27’, W. 40° 
11’ (at noon), had wind increasing to heavy gale, sse.; 12.30 
a. m., suddenly shifted to w., and increased to very heavy gale 


with high sea; 8 p. m. backed to sw., blowing a terrific gale; 


10 p. m., veered to w. 23d, in N. 48°30’, W. 42° 6” (at noon) ; 


‘in N. 55° 26’, W. 10° 26’. The s. s. * Bulgarian,” on the 27th, 
in N. 51° 40’, W. 7° 41’ (at noon), had a moderate gale, wsw., 
beginning at 4 a. m.; veered to w. and moderated at noon. 

_ Capt. F. Bouchette, commanding the s. s. “ Montreal,’’ re- 

ports: * 26th, in N.55° 43’, W. 14° 45’ (at noon), in the after- 
noon wind backed to sw. and sse., with rough confused sea, ba- 
rometer falling one and one-half tenths inches per hour; 4p. m., 

barometer 29.14 (740.1), a whole gale with mist and rain; 6 p. 

|m., wind began to veer to westerly; sea high and confused ; 
midnight, wind wsw., barometer rising slowly, and wind mod- 

‘erating slightly. 

9,—The development of this depression, in about N. 43°, 
_W. 43°, was indicated by reports of the 24th; by the 25th the 
‘centre of the depression was clearly defined slightly to the 

northwest of this position, with pressure about 29.50 (749.3) 
and fresh to whole gales within an extended area to the west- 
ward. The depression moved southeast during the next two 
days and then circled northeastward, passing towards the north 
coast of Scotland during the 30th. This depression was ac- 
companied by severe disturbances throughout its course, the 

‘general character of which may be determined by the following 
special reports of shipmasters : 

The s.s. “ Virginian,” on the 25th, in N. 44° 27’, W. 46° 20’, 
‘had a strong gale from e. at noon, backing to ne., with rain 
and rising sea; increased at8 p.m., with heavy sea. and mod- 
erated at 10 p.m. The ship “ New City,” on the 26th, in N. 
44°, W. 39°, had a hurricane from wsw., lasting seveu hours. 
The ship ‘‘Alice D. Cooper,’’ on the 28th, in N. 45° 13’, W. 
36° 5’, had a hurricane from nw., veering to ne., lasting twelve 
hours, and causing cousiderable damage. 

Capt. F. Manley, commanding the s. s. “* Borderer,” reports, 
29th, in N. 49° 20’, W. 16° 0’ (at noon), from noon to 8 p. 
'm. moderate gale from sw., backing tos.; 10 p. m., encountered 
a terrific squall, lasting half an hour; barometer 29.50 (749.3) ; 
wind hauled to wsw. 30th, 4a. m., a whole gale from the w., 


|with heavy wind squalls; 8 a. m., fresh gale from wnw. and 
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hard squalls, accompanied with rain; barometer rising; noon, | heavy squalls and high easterly sea. 16th, noon, barometer 
moderate gale from wnw., barometer rising, sea very high, | 29.85 (758.2); 4 p. m., 29.79 (756.7) ; 8p. m., 29.79 (756.7); mid- 
squalls leas severe.” night, 29.79 (756.7). 17th, 8 a.m., barometer 29.74 (755.4); 

Oapt. A. McKay, commanding the s. s. “ Catalonia,” reports : at noon, in N. 23° 06’, W. 74° 30’, the barometer had risen 
“20th, 6.20 p. m., off Fastnet, experienced the first of a gale, slightly; 3.30 p. m., heavy and frequent squalls and every 
veering from s. through sw. to w.; 8 p. m., barometer 30.08 | appearance of bad weather; 4 p.m., barometer 29.73 (755.1); 
(764.0, wind south, strong, and increasing, with drizzling rain 6 p. m., barometer 29.70 (754.4), moderate easterly gale, high 


and rough southerly swell; midnight, barometer 30.06 (763.5), | 
wind and swell the same. 30th, 4a. m., barometer 29.92 (760.0), 
wind s. by w., foree 7, high ssw. sea; 8 a. m., barometer 29.77 
(756.1), wind sew., foree 8, high sw. sea; noon, in N, 51° 21’, 
W. 14° 0’, barometer 29.76 (755.9), wind ssw., force 8, high 
sw. sea; 4 p. m., similar; 8 p. m., inclined to moderate, ba-_ 
rometer 29.82 (756.9), wind waw., force 6,; gale moderated from 
w. during October Ist.” 

Mr. H. W. Holland, observer on the s. s. “ Bulgarian,’’ Capt. 
E. Parry, commanding, reports: ‘29th, in N. 51° 24”, W. 16° 
5’ (at noon), 9 hours, wind commenced to blow in fitful gusts 
from the se., veering gradually to westward; 16 hours, flew to 
nuw., and increased in strength; 17 hours, blew a whole gale, 
accompanied by rain and hail squalls; 19 hours, the wind | 
commenced to moderate, sea very heavy and regular. 30th, 6 
hours, took the erew from the bark “Antwerp,” of Saint John, | 
New Brunswick, water-logged and masts gone. Captain Da-| 
kin, of the “Antwerp,” fired his vessel in three places. The 


sea, heavy squalls; gale moderated during the evening; winds 
continued easterly ; 8.30 p. m., barometer 29.73 (755.1), squalls 
getting heavier and more frequent; 11 p. m., barometer 
29.70 (754.4), moderate easterly gale, high sea, e., and heavy 
squalls.” 

Capt. R. B. Kelly, commanding the s. s. ‘‘ Ozama,” reports : 
‘* September 16th, commenced with fresh sse. wind and cloudy 
sky; noon, wind freshened, with high sea; 6 p. m., barometer 
29.85 (758.2), wind increased to a storm, with tremendous sea; 
hove ship to, heading east, riding easy. 17th, 4 a. m., in N. 
23° 30’, W. 70° 45’, barometer 29.82 (757.4); 6 p. m., barom- 
eter rising. During the last twenty-four hours tremendous 
rain squalls. 18th, at noon, arrived at Turk’s Island. The 
wind during the storm was from se. to ne.” 

Capt. Charles Acocks, commanding the bark ‘‘ Mary,” re- 
ports: *“* 22d, in N. 24° 40’, W. 66° 0/ (at noon), had a hard 
gale from ese. veering to ne., with terrific squalls of wind and 
rain, and very high cross seas from ese. tone. 23d, in N. 25° 


‘‘Antwerp” was abandoned in N. 51° 17’, W. 22° 1’, dead 20’, W. 66° 20’ (at noon), 2a. m., hard gale, barometer falling, 
reckoning since leaving the Fastnet.” The s. s. ‘‘Zaandam,” | terrific squalls of wind and rain; 8 a. m., blowing a hurricane, 
Oapt. H. C. von der Zee, commanding, on the 29th and 30th, with very hard rain; clouds settling down upon the ship like a 
had a storm from s. veering to n.; lowest barometer, 29.17| pall, and could not see jib-boom end, very heavy cross sea, 


(740.9), at 1.45 a. m., in N. 49° 42’, W. 16° 35/. 

The s. s. “* Navarro,” Capt. 8. de Aldecocea, commanding, | 
on the 29th, in N. 51° 7’, W. 20° 30’ (at noon), had variable 
winds from the second quadrant, which increased to strong 
southerly; the barometer fell to “9.05 (737.9) at 17 hours, and 
the wind inereased to force 10 from the sw.; at 17 hours 15 
minutes the wind shifted to ssw. and moderated. Capt. Wm. 
Tyson, commanding the s.s. ‘* Holland,” reports: “Gale com- 
menced at 10 a. m.of the 29th from se., force 6, and continued, 
with little or no increase in force, until 5 p. m., when the ba- 
rometer had fallen to 28.88 (733.5), the sea at the time being | 
very confused, and the sky obscured by dark heavy clouds, at- 
tended by rain. The wind then suddenly shifted to nne. strong 
gale. The ship apparently passed through the centre of the | 
storm; lowest barometer, 28.84 (732.5), at 6 p. m., in N. 49° 50’, | 
W. 25° 17’. After blowing about eight hours the gale grad-| 
ually moderated.”’ 

The s.s. “* Belgenland, Capt. W. A. Beynon, commanding, | 
on the 29th had a strong gale from ne., backing to westerly ; 
lowest barometer, 29.01 (736.8),in N.50° 40’, W. 24°12’. The) 
s. 8. “ lowa,” on the 29th, in N. 50° 59’, W. 25° 58/ (at noon), | 
had a moderate gale, beginning at 4 p. m., from ne, 8 p. mM. 
fresh gale, nne., high seas and squalls; barometer 29.50 (749.3) 
at 4 p.m.; gale continued from nne. on the 30th, in N. 50° | 
20’, W. 31° 53’ (at noon), with high seas and squalls, backing | 
to n. and nw., and moderating in p. m. 

10.—This depression passed eastward over Newfoundland | 
during the night of the 29th and morning of the 30th, with 
fresh gales and rain to the southward. At noon (Greenwich | 
mean time) of the 30th it was central in about N. 50°, W. 50°, 
without evidence of special energy. 

The following reports describing storms which occurred in 
the vicinity of the West India Islands during September give 
the positions in which the disturbances were encountered. It 
has not been possible, however, to trace the tracks of areas 
of low pressure which originated in, or traversed portions of, 
that region during the month. A fairly well-defined depres- 
sion apparently passed westward south of Hayti and Cuba 
during the 16th, 17th, and 18th, and entered the southern por- 
tion of the Gulf of Mexico on the 19th: 

Capt. J. H. Bennett, commanding the s. s. “* Edith God- 
den,” reports: **15th, from N. 21°, W. 74° 18’ to N. 30°, W. | 
75° 30’, had moderate gales and strong easterly winds, with | 


wind ne., ship’s head nnw., barometer falling to 29.25 (742.9), 
sea sweeping the decks; 1 p. m., barometer slightly higher, 
terrific hurricane, with rain; 8 p.m., wind backing to n., heavy 


squalls, barometer 29.40 (746.7) ; midnight, moderating, squally, 


with rain. On the 26th, in N. 25° 17’, W. 67° 59’ (at noon), 
had very heavy sea from ne., n., and nw.; midnight, hard gale, 
with heavy squalls, barometer 29.60 (751.8), frightful sea. 
27th, in N. 25° 17’, W. 67° 30’ (at noon), had hard gale, with 
heavy rain and frightful sea, barometer 29.50 (749.3); vessel 
shipped seas fore and aft, tearing off all bulwarks; 6 a. m., 
barometer 29.45 (748.0), hard gale, clouds breaking, wind w. 
by n., ship’s head n. by w. The appearance of the weather at 


this time was very peculiar, with clouds a slaty gray; noon, 


barometer 29.60 (751.8), weather clearing to the sw.” 

Capt. J. B. Zimmer, commanding the brigantine “‘ Pearl,” 
reports: ** 24th, in N. 25° 40’, W. 63° 45/ (at noon), barometer 
falling, weather gloomy and threatening. 25th, at 4 p. m., 
heavy sw. swell ranning through a sse. swell; 6 p. m., violent 
squalls; at night, bluish lightning in the form of balls and 
big flashes, at an altitude of about 25°, commencing in the 
ssw. and ending in the ene.; 11 p. m. of the 25th, had Saint 
Elmo’s light at the yard-arms and royal tracks, with heavy 
rain; barometer falling all day; position at noon of the 25th, 
N. 26° 38’, W. 64° 11. 26th, day commenced with a ne. wind 
of great violence and heavy rain, moderating at 6 p. m. toa 
severe gale; at 8 p. m. the sea began to run very high, break- 
ing heavily; put oil bags overboard; position at noon, N. 26° 
38’, W. 65° 31’; barometer 29.72 (754.9). 27th, severe gale 
throughout the day; wind hauling from ene to s., with heavy 
rain; compelled to use oil bags to save the vessel. Experienced 
heavy weather until the 30th, in N. 32°, W. 68°.” 


OCEAN ICE. 


On chart i are also exhibited the eastern and southern lim- 
its of the region within which icebergs and field ice have been 
reported during September, 1886. These limits have been 
determined from reports furnished by shipmasters, and from 
trustworthy data published in the ‘‘New York Maritime 
Register” and other newspapers. 

During this month the easternmost ice was encountered on 
the 2ist, in N. 48°, W. 48° 40’, by the s. s. ‘‘ Crystal,” and 
the southernmost ice reported was observed on the 10th, ten 
miles northeast of Cape Race, by the s. s. “ Normandie.”” 
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But three icebergs were observed south of the fifty-first 
parallel. In the Strait of Belle Isle and eastward in the track 
to longitude 51° bergs were observed at intervals during the 
month. As is usual at this season of the year, the aggregate 
number of icebergs observed in the trans-Atlantic track was 
small; it is noticeable, however, that the quantity of ice 
encountered on the Banks of Newfoundland during Septem. 
ber, 1886, was somewhat less than the average for correspond- 
ing months of previous years. 

A comparison with the chart for the preceding month 
(August, 1886), shows the number of icebergs observed to be 
about the same, and the area within which they appeared to 
be extended about two degrees to the southward and con- 
tracted less than one degree to the westward. A scarcity of 
ice over the Banks was also a feature for August. 

The following table shows the comparison between Sep- 
tember, 1886, and the four preceding years: 


Southern limit. Eastern limit. 


Lat.N. 


Month. Lon.W, Month. .| Lon.W. 

or | or) or | or 

September, 1883...... 4825 | 47 10 | September, 1883.......... 49 44 

September, 46 53 21 || September, 4739} 49 14 

September, 45 40 | 48 22 | September, 4840) 46 27 

September, 40 40 53 00 | September, 48 00) 48 40 

J 


Icebergs were reported during the month, as follows: 

8th and 9th.—The s. s. ‘*Toronto” passed| seven icebergs 
between N. 52° 40’, W. 51° 0’ and N. 51° 40’, W. 56° 10/. 

10th.—The s.s. ‘‘ Normandie,” at 9 a. m., passed a small 
iceberg ten miles northeast of Cape Race. 

13th.—The s. s. ‘* Montreal” passed three icebergs in the 
Strait of Belle Isle. 

17th—The s. s. “Buenos Ayrean,” in N. 52° 6’, W. 53° 8/, 
at noon, saw an iceberg to the northward; passed one at 4 p. 
m. thirty miles se. of Belle Isle; also one at midnight off Point 
Amour. The s. s. ‘*Cireassian,” in N. 52° 26’, W. 53° 0/, 
passed an iceberg; also passed one off Point Amour. 

20th.—The schooner ‘‘ Lady Agnes” collided with a large 
iceberg thirty-eight miles southeast of Baccalieu Island, or 
about sixty miles east of Saint John’s, at 8p.m. The schooner 
was badly damaged and drifted helplessly at sea for seven days, 
finally reaching Saint John’s. 

2ist.—The s. s. ‘‘ Crystal,” in N. 48° 0’, W. 48° 40’, passed 
a medium sized iceberg. 

22d.—The s. s. “Sarnia’’ passed two icebergs one hundred 
and thirty miles east of Belle Isle. 

25th.—The s. s. “ Ontario,” at 6.35 a.m., passed a large ice- 
berg one hundred and thirty miles east of Belle Isle. 


FOG. 


The following table shows the limits of fog-areas encountered 
on the north Atlantic Ocean during September, 1886, as reported 
by shipmasters : 


Entered. Cleared. 
Dates Vessel. $$ 
Lat.N. |Lon.W. Lat.N.| Lon.W. 
or orl er or 
September 13-14th 8.8. Gallia 4556) 4708) | 
September 15-16th 8.8. “Stockholm City”’.... 4635 | 33 38 | 451 55" 


A table similar to the one above will hereafter be a feature 
of this department; and, as fog is one of the recognized dan- 
gers of navigation, it is thought that a continuous record show- 


ing the limits within which it has been observed will be of| 


value in determining under what conditions and in what lo- 
ealities it is most likely to be encountered. It is hoped that 


in this work by giving the positions in which fog banks were 
entered and cleared. 


SIGNAL SERVICE AGENCIES. 

Signal Service agencies have been established in the Mari- 
time Exchange buildings at New York City and Philadelphia, 
and in the Custom-House, Boston, where the necessary blanks 
and other information will be furnished to ship-masters. 

In pursuance of the arrangements made with the Meteoro- 
logical Office of London, England, there were cabled to that 
office from New York during September, 1886, four reports 
‘concerning storms and icebergs encountered by vessels in the 
Atlantic west of the forty-tifth meridian. Two messages were 
sent from Boston. 


TEMPERATURE OF THE AIR. 


[Expressed in degrees, Fahrenheit. 


| The distribution of mean temperature over the United States 
and Canada for September, 1886, is exhibited on chart ii by the 
‘dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal temperature are 
illustrated by lines connecting stations of normal or equal 


33 | abnormal values. 


By chart iv it will be seen that the mean temperature of the 
/month exhibits no large departures from the normal; with the 
‘exception of Hatteras, North Carolina, Augusta, Georgia, 
Columbus, Ohio, and five stations along the Gulf coast, the 
temperature averaged about one degree in excess of the normal 
over all that portion of the United States lying south of the 
forty-second parallel and east of the one hundred and third 
meridian. The mean temperature of Washington Territory 
and Oregon has also been about one degree higher than the 
‘average September. In Maine, New Hampshire, Vermont, the 
‘upper lake region, Minnesota, Dakota, the Rocky Mountain 
region and the southern plateau the mean temperature is 
slightly below the normal, the largest departures occerring in 
Minnesota and Dakota. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations : 


Above normal. | 


Below normal. 


° 
Leavenworth Kansas 4.7 
Fort Sill, Indian Territory . 3.2 || Helena, Montana......... 3.0 
Omaha, Nebraska ............. 2.4 
Chattanooga, Tennessee .... 3 2.6 || Rio Grande City, Texas,................0sc000 2.1 
Heron, |} Low Angeles, 2.1 
Philadelphia, 2.5 | Saint Vincent, 2.1 
Pittsburg, Penneylvania........ 263 || Oswego, New York 1.8 


RANGES OF TEMPERATURE. 
The monthly, and the greatest and least daily, ranges of 
temperature, are given in the table of miscellaneous meteoro- 
logical data. 
The following are some of the greatest and least monthly 
ranges at Signal Service stations: 


Greatest. Least. 
e | ° 

Fort Yates, 70.2 || San Diego, California 17.7 
Bismarck, 70.1 | Hatteras, North 19.5 
Poplar River, Montana . . 68.6 || Kitty Hawk, North Carolina .............. 19.9 
Fort Klamath, Oregon... . 68.0 | Fort Macon, North Carolina............... 21.1 
Moorhead, Minnesota...... 67.4 || Cedar Keys, 22.0 
Huron, Dakota 67.0 || Pike's Peak, Colorado 23-0 
Fort Buford, 65.9 | Tatoosh Island, Washington Ter......... 23.6 
Winnemucca, 63.7 | Edgartown, 24.1 


In the table below are given, for certain stations, as re- 


captains of trans-Atlantic and coasting vessels will co-operate 
2 


ported by voluntary observers, the normal temperatures for 
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September for a series of years, the mean temperature for Sep- 
tember, 1886, and the departures from the normal : 


ads | 3 
Btation County. Z¢ Si = 
Arkansas ° ° ° 
Boone 71.8 5 74.3) +2 
Hacramento Sacramento 67.4 20 | 65.9 | 1.5 
Comnmectiont | 
Middletown *......... eee 61.4 28 62.0 0.6 
Meow Haven NOW Haven 62.7 100 63.9 1.2 
61.4 jo 61.6 0.2 | 
De kote 
inots 
ij 60.5 25 60. 0.4 
indiana 
Lafayette......... .. 65.3 7 | 0.5 
Spicoland HOMEY 63-7 33 65.3 I. 
Switserland 7 at 69.3 0.6 
linea 
Ee ee 62.1 8 63.9 | t 1.8 
Bom 61.5 33 63.0 | 1.5 
Kansas 
MOMtQomery 70.2 15 71.4 1.2 
64 71.2 4.8 
Wellington ........ 6“. | 71-3 | 2.4 
27 57.0 | 0.6 
Bridgeton 12 56.5 | — 2.3 
Orone ®..... 57.5 18 | 1.3 
Marylaud 
. Harford, 65.5 1§ 67.1 | + 1.6 
aeachusetts 
Amberet *........... HamMpebire 60.2 49 61.5 t 1.3 
61.8 64 62.0 | 0.2 
New Bedford *...... een 3 74 23 t 3- 
64.1 16 62.6 | — 1.5 
Williametown ®............ 58.6 59.9' + 1.3 
Neruda 
9.9 7 59.0 | — 0.9 
New Brunawick. 
JOD © DOWN $5.2 26 | 4.4 | — 0.8 
Hampshire | 
59.0 19 59.1 | 0.1 
Hanover *®........ 57.6 27 — 1.2 
New Jereey 
South Orange 62.6 17 62.6 0.0 
New York 
Factory ville. 61.0 5 61.0 | 0.0 
Ohio 
Waterville Franklin 62.3 12 | 63.6 | 1.3 
South Carolina, 
Stateburg . 73-7 6 74.1 + 0.4 
Terenas | 
New Ulm ..... 77.6 15 77.8 | + 0.2 
Vermont 
Lunenbarg® ...... 56.6 3 58.6 + 2.0 
© 58.6 12 — 1.7 
Orange 59.6 12 0 | + 0.4 
Virginie 
Bird's Nest Northampton ............. 70. 18 78.7 5.3 
Dale Ba Rockingham 6) 72.9 | 
Variety Mill« 67.0 9) 67.5 
Wytheville... .| Wythe 63.5 22 65.3 
Wet Virginia 
Randolph 61.5 10 61.9 + 0.4 


| 
* From the “ Bulletin of the New England Meteorological Society.” 


The following notes, in connection with this subject, are fur- 


nished by voluntary observers: 


Indiana.— Logansport, Cass county: the highest temperature that has oc- 
curred in any September during the past thirty-one years was 97°.0, in 1872; 
the lowest, 38°.0, also in 1872. The highest mean September temperature 
during the same time was 73°.8, in 1881; lowest mean, 61°.1, in 1868. 

Vevay, Switzerland county: during the past twenty-one Septembers the 
highest temperature, 100°.0, occurred in 1881; the lowest, 36°.0, in 1875. 

lowa.— Monticello, Jones county: the highest September temperature dur- 
ing the past thirty-three years, 98°.0, occurred in 1854; the lowest, 26°.0, in 
1871. The highest mean temperature for September in the same time, 73°.0, 
ocourred in 1865; the lowest mean, 51°.0, in 1856. 

Maryland.—Fallston, Harford county: during the past fifteen years the 
warmest September occurred in 1881, mean temperature, 74°.6; the coldest 
in 1871, mean, 61°.3. 

New York.—North Volney, Oswego county: during the past nineteen years 


the warmest September occurred in 1881, mean temperature, 69°.2 ; the cold- 
est in 1871, mean, 55°.7. 

Ohio.—Wauseon, Fulton county : temperature comparisons for September 
during the past sixteen years: highest mean, 71°.1, in 1881 ; lowest mean, 
| 57°.2, in 1883; maximum, 100°.3, in 1881; minimum, 24°.9, in 1871. The 
| mean temperature of the five months ending September 30th, 66°.7, is 0°.3 

above the normal. 

| Westerville, Franklin county: temperature comparisons for September dur- 
ing the past twelve years: highest mean, 71°.1, in 1881 ; lowest mean, 58°.1, 
| in 1879; average of the maximum temperatures, 85°.9 ; highest maximum, 
95°.5, in 1881; average of the minimum temperatures, 36°.3; lowest mini- 
mum, 31°.5, in 1879. 

Virginia.—Dale Enterprise, Rockingham county: during the 

the warmest September occurred in 1881, mean temperature, 
est in 1880, mean, 63°.4. 
Wytheville, Wythe county: the highest temperature that has occurred in 
any Se tember during the past twenty-two years was 96°.0, in 1881; the low- 
est, 32°.0, in 1879. The mean temperature of the nine months ending Sep- 
tember 30th, 37°.6, is 4°.5 above the normal. 

Variety Mills, Nelson county: during the past eight Septembers the highest 
mean temperature, 75°.2, occurred in 1881; the lowest mean, 62°.8, in 1879. 


In the following table are given the mean temperatures for 
the several geographical districts, with the normals and depart- 
‘ures, as deduced from Signal Service observations : 


Average temperatures for September. 


t six years 
-4; the cold- 


Average for Septem- 


| ber, Signal-Service Comparison 
observations. = 
| 1886, w 
| Districts 
Wee eov- ‘or several 
eral years, For 1886. years. 
Eastern Gulf States...... 
Western Gulf States 


Rio Grande Valley 


| Tennessee ............ 
Ohio Valley......... 
Extreme North west.... 


Upper Mississippi 
Missouri Valley................. 
Northern slope .. 
Middle slope..... 
Southern slope .. 
Southern platen 


NOM Om 


| tn © DO DOO DODDS DOSS 


FROSTS. 


Frost formed in the various states and territories during 
the month, as follows: 

Arizona.—Prescott, 28th. 

California.—Blue Lake, 4th, 21st, 23d, 26th; Fort Bidwell, 
24th. 

Colorado.—Pike’s Peak, 2d, 3d, 7th to 10th, 16th, 24th to 
28th; Fort Lewis, 17th, 26th, 27th; Denver, 17th, 28th; Mon- 
trose, 28th, 29th, 30th. 

Connecticut.—North Colebrook, 2d, 3d, 14th, 21st, 22d, 30th; 
New London and New Haven, 21st; Voluntown, 22d. 

Dakota.—Fort Totten, 1st, 12th, 16th, 18th, 20th, 30th; 
Bismarck, 12th, 18th, 20th, 30th; Fort Yates, 16th, 17th, 18th, 
30th; Fort Buford, 16th, 19th, 28th, 30th; Pembina, 17th; 
Webster, 17th, 27th, 28th, 30th; Deadwood, 25th, 29th; Yank- 
ton, 28th, 29th, 30th; Huron, 30th. 

Idaho.—Boisé City, 5th to 8th, 24th to 29th. 

IUinois.—Chicago, 13th; Geneseo, 16th, 19th, 28th; Collins- 
ville, Riley, Sandwich, South Evanston, Sycamore, and Wind- 
sor, 29th. 

Indiana.—Lafayette, 20th ; Sunman, 21st, 29th, 30th ; Logans- 
port, 29th; Greencastle and Spiceland, 29th, 30th; Indian- 
apolis, 30th. 

Towa.—Urbana, 8th, 14th, 18th; Dubuque, 13th; Monticello, 
14th, 29th; Manchester, 14th, 28th, 29th; Independence, 17th, 
28th, 29th; Cedar Rapids, 17th, 28th, 29th, 30th; Oskaloosa, 
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17th, 27th to 30th ; Des Moines, and 
17th, 29th; Keokuk and Fort Madison, 29th; Bancroft, 30th. 

Kansas.—Globe, 17th; Westmoreland, 17th, 28th, 29th; 
Manhattan, 27th, 28th, 29th; Salina, 28th, 29th; Allison, 28th, 
29th, 30th; Atchison, 28th; Concordia and Wellington, 29th ; 
Belleville, Elk Falls, and Emporia, 30th. 

Maine.—Portland, 2d, 3d, 2lst, 22d; Orono, 14th, 19th, 
21st, 22d, 23d; Cornish and Eastport, 21st, 22d, 23d. 

Massachussetts.— Westborough, 2d, 3d, 2ist, 22d, 30th ; 
herst, 2d, 14th, 2ist, 22d; Dudley, 20th, 21st ; Sickie, 
Deerfield, and Boston, 2ist; Blue Hill Observatory, Milton, 
and Taunton, 2ist, 22d; Cottage City and Somerset, 22d; 
Heath, 27th, 30th. 

Michigan.—Grand Haven, Ist; Hudson, 1st, 10th, 11th, 12th, 
17th, 29th; Alpena, Ist, 13th, 14th 20th, 21st, 29th; East 
Tawas, Ist, 21st, 28th, 30th; Thornville, Ist, 13th, 21st; 
Traverse City, 12th; Port Huron, 13th, 21st, 29th; Marquette, 
14th, 17th, 21st, 28th; Escanaba, 14th, 20th, 28th ; Kalamazoo, 
18th, 20th, 29th; Detroit, 19th, 20th; Mottville, 20th, 29th; 
Mackinaw City, 21st, 29th; Lansing, 28th. 

Minnesota.—Duluth, 1st, 12th, 13th, 14th, 17th; Saint Vin- 
cent, Ist, 12th, 13th, 14th, 18th, 19th; Minneapolis, Ist, 28th; 
Moorhead, 12th, 17th, 18th, 20th, 28th; Saint Paul, 28th; 
Buffalo, 28th, 30th. 

Missouri.—Central College, 29th; Centreville, 30th. 

Montana.—Helena, 5th, 6th, 7th, 28th; Fort Maginnis, 6th; 
Fort Assinaboine, 6th, 17th; Poplar River, 8th, 13th, 16th, 
18th to 30th; Fort Custer, 29th. 

Nebraska. Hay Springs, 12th, 19th, 25th, 27th, 28th ; Omaha, 
17th; Crete, 17th, 28th ; Tecumseh, 17th, 28th, 29th; Fort 
Robinson, 18th, 19th, 24th, 26th, 29th; North Platte, 19th, 
28th, 29th; Genoa, 28th, 29th, 30th; Stockham, 29th; Fre- 
mont, 29th, 30th; Brownville, 30th. 

Nevada.— Winnemucca, 5th. 

New Hampshire.-—Nashua, 2d, 14th, 21st, 22d, 30th; Berlin 
Mills, 2d, 14th, 21st, 25th, 30th. 

New Jersey.—Dover, 21st; Roseburg, 21st, 24th; Clayton, 
21st, 30th; Vineland, 22d; ‘Beverly, 30th. 

New Mexico.—Fort Stanton, Santa Fé, Gallinas Spring, and 
Puerto de Luna, 29th. 

New York.—Lowville, 1st, 22d, 30th; Humphrey, 1st, 29th; 
Palermo, 2d, 15th, 22d; Albany, 2d, 21st, 22d; Le Roy, 15th ; 
North Volney, 15th, 22d; Factoryville, 20th; Plattsburg Bar. 
racks, 22d. 

Ohio.—W auseon, Ist, 11th, 13th, 18th, 20th, 21st, 29th, 30th ; 
Napoleon, Ist, 13th, 20th; Tiffin, lst, 18th, 21st, 30th ; Wester. 
ville, lst, 20th ; Yellow Springs, 20th, 21st; Garrettsville, 21st, 
29th, 30th ; North Lewisburg, ‘1st, 30th ; West Milton, ” 29th, 
30th : College Hill, 30th. 

Oregon.—Fort Klamath, 2d to 8th, 11th to 17th, 20th to 30th; 
Lakeview, 5th, 23d, 24th, 27th; La Grande, 26th; Roseburg, 
27th. 

Pennsylvania. —Dyberry, 2d, 3d, 14th, 21st, 22d, 30th; Wells- 
borough, 2d, 30th ; Grampian Hills, 21st; ; Brattleborough, 21st, 
22d ; Bethlehem and Blooming Grove, 2ist, 30th; East Brook, 
29th ; Philipsburg, 30th. 

Rhode Island.—Narragansett Pier, 21st. 

Utah.—Salt Lake City, 27th. 

Vermont.—Post Mills, 2d, 19th, 21st, 22d, 23d, 25th; Lunen- 
burg, 2d, 21st, 22d; Strafford. 2d, 21st, 22d, 25th; Burlington 
and Newport, 22d. 

Virginta.—Rappahannock Station, 21st; Wytheville, 29th; 
Dale Enterprise, 30th. 

Territory.—Olympia, Kennewick, and Tacoma, 
27t 

West Virginia.—Parkersburg, 30th. 

Wisconsin.—W ausan, Ist, 12th, 13th, 14th, 17th, 20th, 28th, 
29th, 30th; Green Bay, ist, 12th’, 13th, 14th, 28th, 29th; Em- 
barras, 3d, 14th, 17th; La Crosse, 14th, 17th, 28th, 29th: Fond 
du Lae, 14th, 28th, 30th ; Milwaukee, 28th ; Madison, 29th. 

Wyoming. —Fort Bridger, 7th; Cheyenne, 25th, 27th, 28th, 
29th. 


ICE. 
During September, 1886, ice formed on calm water at the 


; | following places: 


Connecticut.— Voluntown, 21st. 

Dakota.—Fort Buford, 16th; Fort Totten, 16th, 18th, 28th ; 
Webster, 28th, 30th. 

Tdaho.—Boisé City, 26th, 27th. 

Minnesota.—Duluth, ice one- fourth of an inch thick formed 
during the night of the 29-30th; Saint Vincent, 13th, 28th, 
29th; Moorhead, 28th. 


of comparatios maximum and minimum Sor 


For 1886. Since establishment of station, 


State or Territory. Station, 
Max. Min, | Max. Year, Min. Year, 


° ° (| ° 

| 91.7 | 54.7) 96.0) 1881 53.0 1871 
Montgomery .......... 91.6 | 53.9 | 97.0 '75,'77,84 51.5 1876 
Prescott 86.0) 43.0 | 100.0 29.0 1880 
Fort Apache ........| 88.9 41.7 | 96.0 1883 | 32.0 1880, 18A2 
Fort Smith 97-9 49.3 | 99.91 1884 | 39.6 1883 
DO 93-5 52.9 97.0 1881 47.0 i887 
California ................. § 93.9 §0.) 92.0 1877 | §0.0 | 1874, 1880, 
1881, 1882 
| 77.7.| 60.0 | 101.0 49-5 1882 
Golorado .... 85.7 29.0 | 93.0 187 23.0, 1873 
44.0 | 21,0 1875 6.0 1876 
. New Haven.. .| 80.4) 40.1 | 100.0 1881 35.0 1879 
New L ondon . | | 4303 | 92.0 1881 37-0 1879 
Fort Buford..........., 86.0 | 20.3 | 100.0 1882 | 18.0 1883 
Do i re | 91.7 | 33.9 | 100,0 1881 26.0 1876 
District ‘of Columbia W ashington City...) 91.2 47.0 104.3 1881 38.0 1879 
Florida .. 92.0 | 66.0 98.0 1875 56.0 1874 
Key Weest..............| 96.9! 70.5 | 95.0 1872 | 71.5 1883 
ATLANTA | GOO | 90.5 1881 44.0 1879 
DO 92-7 | 63.6 | 96.0 1876,1877 | 54.0 1871 
Boisé City.............. 88.3 27.9 | 96.0 1878 | 30.0 1881, 1882 
1881 | 42.0 1876 
IDO | 42.6] 93.9 1881 | 37.0 1872, 1876 
Indianapolis ......... | 43.3) 94.5 1881 | 35.0 187 
Indian Territory. | 94.3} §0.1 100.0 1881 | 44.0 1898 

Dubuque....... 91.9 | 35.2) 94.2 1881 | 33.0 18 
Do 42.1 97.0 1881 39-0 76,'83 
Kansas .. Dodge City............| 99-5 38.0 | 99.3 1881 | 30.0 1876 
| g6. 40.9 101.0 1882 | 37.0 1876 
Kentucky Louisville ...... | go.8 43. 99.0 1881 | 42.0 1875, 1876 
Louisiana ................ New Orleans .........| 92-0 | 61.8 92.3 1884 | 58.0 187; 
DO Shreveport 97+ | $4-9 101.0 1881 47.0 1887 
36.8 | 82.8 1884 35.0 1875 
DO Portland ...... 83.9 | 38.6) 94.5 1881 | 37.0 i875 
Maryland ................. Baltimore go. 50.1 | 101.0 1881 | 40.0 | 1873, 18% 
Massachueetts.......... Boston ..... 84.9 | 41.0 | 101.5 1881 34.0 1879 
85.3 43.9 97.0 1874 | 34.0 1879 
_ 85.2 | 32. 92.0 1881 | 29.3 1883 
Minnesota ............... | 30.1 90.0 1874 30.0 | 1879, 1883 
| 33.0) 92.0 1874 | 30.0 1873 
Mississippi .............. Vicksburg ...... ...... | 92.3 53.4 98.0 1881 | 50.0 1875 
Missouri.................. Saint Louis............ 91.5 47.0 | 101.5 1881 40.0 1875 
Montana ................. Fort Benton ......... 1881 | 14.0 1873 
Helena.. 1885 | 30.0 1880, 18> 
Nebraska.. North Platte......... §8.0/| 101.0 1881 | 21.0 1876 
92-7 | 39.9 | 98.8 1881 30.0 1873 
Winnemucca ......... 99.7 | 27.0! 94.0 1878,1880 | 22.0 1880, 188) 
New Hampshire ...... Mount 61.6 65.0 1880 | 11.0 1879 
New Jersey............. Atlantic City... 85.6 49.8 | 94.0 1880 | 43.0 1875 
DO Sandy Hook........... 80.6 | §3.9 | 101.0 1881 | 46.0 1875 
New Mexico ............ Sunta F6 | 90,0 1879 | 27.0 1880 
New York... 3-1) 44.4| 88.1) 1884 | 35.0 1878 
D 85.9 50.5 | 100,2 1881 36.0 | 1872 
North Carolina .. Charlotte .............. 90.8 | 94.0 1881 | 43.0 | 
. Wilmington..........| 91.2 | 3:3 96.0 1872 | 47.0 1879 
. Cincinnati 88.0 44.4 95.0 | 1881 | 40.9 | 1885 
Cleveland....... 87.3 | 42.2 | 1881 38.0 1875 
Portland ...... 93-0 | 43:5| 90.0| 1876 | 39-0 | '73,"77,"B2 
Roseburg 95-5 35-3 | 90.0 1877, 1879 | 34.6 | 1881 
92.1 | 47.5 | 101.6 | 1881 | 35.0 | 1879 
) 90.6 | $1.2 | 101.5 | 1881 | 43.0 18"9 
Rhode Island . Block Island ......... 77-7| 5§0.2| 86.5 1881 | 41.5 | 1883 
South Carolina ........ | Charleston ............ 87.8 | 60.5} 92.5 | 1881 | 54.0) 1879 
Knoxville ...... 90.1 | §2.0 | 1881 | 40.0 | 1871 
90.2| 45.0 1881 | 41.0) 1875 
Fort 39.5| 94.0| 1883 | 37.0 | 1883 
| Galveston ............. 61.2 | 94.0 1875, 1876 59.0 1875 
Salt Lake City....... 87.7} 37.5 1875 | 36.0 1881 
Lynchburg §0.0 1881 | 40.0 | 1875, 1879 
Norfollc ....... 59.9 | 1880 | 50.5 1875 
.| Spokane Falls........ 83.2} 31.0 | 1882 | 31.0 | 1881 
82.6 | 35.2) 81.0 |1877,1879 | 31.0 1877 

. La Crosse .. 36.4 | 92.0 1873 | 31.0 | 187. 

Milwaukee.. and 94.0 |1872,1874 | 32.0 | 18 


TEMPERATURE OF WATER. 

The following table shows the highest and lowest tempera- 
tures of water observed at the several stations; the monthly 
ranges of water temperature; the average depth at which the 
observations were made; and the mean temperature of the 


air: 


/ 
\ 
~ 
‘ 
x 


A 
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Temperature of water for September, 1886. 


| 


Maryland. 
Faliston....... .. 


06 better. Average tempers. | by Voluntary observers, the average precipitation for the month 
Station Rang. fet and ™reotthe of September for a series of years, the precipitation for Sep- 
a 
Max. | Min, tenths. | station. tember, 1886, and the departures from the average : 
- - | 
° | 
° | lesa sé 
Atiaatic City, New Joreay .... | | 6.1 10.8 68.5) Station. County. 35 
Alpena, Michigan 70.6 54.7 15.9 11.9 | 56.0 fa. 
Baitimore, Maryland 72.3 5. 11.4) 69.6 | 
Block Island, Rhode Island | 7.7 8.8 | | 
Cedar Keys, Pieridae 9 | 79.9 7.0 3 4 
ath Carolina cesses 51.2 73.2 5.0 38.2 76.1 | Sac SWCTAMENLO 0.13 20 
82.4 4.2 15, 0 
Grand Maven, | 72.9 60.7 12.2 15.9 | 61.6 ‘ 
™ 89.0 2.3 6.7 19-5 | +5 Anon Seles. 2.71 52 
Mackinaw City, Michigan | $57 9.4 57-2 | Coles 3.28 6 
Macon, Fort, North Caroline 81.6) 72.1 9-5 14.6 | 74.8 Peoria’ 
Marquette, MICHIGAN 68.6) 46.4 16.2 12.0) 55-1 Riley McHenry 3.92 25 
84.8 80.0 4.8 17.7 77.6 | Sycamore...... De Kall 3.91 5 
New London, Connecticut 1 6.1 12.0 | 64.6 | 
Pensacola, Florida 79.0 5-0 17.7 | Vevay Switzerland. 3-43 I 
Portiand, Maine 34.3 7. 17.7 | 
Sandusky, Ohio +++ senses 75.0 11.2 to, 
Sandy Hook, New Jersey 74.2 6.0 12,8 4 
San Francisco, California . 56.4 4.4 38.2 Wellington .. Sumner 4.09 3 
Savannah, Georgis............ -2| 77.5 4-7 10.7 6 
Smithville, North Carolina 80.9 77:3 3.6 12.2 73-3 Yates Woodson ... 3.97 
4.36 


* Observations ap erily pend 
PRECIPITATION. 
[ Expressed in inches and hundredths. | 


| Cambridge *........ 


of about seven hundred stations, is exhibited on chart iii. 


| 
| Hampshire,......... 
The distribution of rainfall over the United States and 
Oanada for September, 1886, as determined from the reports | 
New Bedford 


The precipitation for September, 1886, is largely Geficiont | Somerset 


in the Ohio Valley, Tennessee, the east Gulf states, and in all | Williamstown #0" 


the states bordering on the Atlantic Ocean, especially large | carson SF nererod 


deficiencies oceur in the south Atlantic states where the rain- 


ohn *...... 


fall for the month is less than one third the normal amount | “""*?si. Hampshire. 
for September; in the Carolinas it is only one fifth. In 


Indian Territory and northern Texas the monthly rainfall is, New Jersey. 


as it has been during the past six months, largely below the 
normal, producing in that region a disastrous drought. The 
precipitation in the extreme northwest, the upper lake region, 


New York. 


Ohio. 


and the Pacific coast is also below the normal. In the lower lake | Center 


region, Illinois, the Missouri Valley, Colorado, west Gulf states, | Dy berry 
and Rio Grande Valley the monthly rainfall is excessive ; it is | Kirkweed 

At Brownaville, Texas, the total monthly rainfall is 30.57, while | xew epee 
the normal for that place is 5.62; 22.33 of this fell in forty-five | 
hours, during the prevalence of a heavy storm in southeastern | Newport. 


Salat 


especially heavy in the Rio Grande Valley and west Gulf states. | Stateburg. 2000 


Vermont, 


DEVIATIONS FROM AVERAGE PRECIPITATION. 
The following table shows, for certain stations, as reported 


of 


Ease 


Bristol ........... 


Bristol 
Berhahire 


Oswego ..... 


| 


Orange 


Texas from the 20th to 24th. The total rainfall at Galveston, |“ "ying ~ 
Texas, 13.31, is also worthy of notice; 6.38 of this fell during | Bird's Neat... 
the 2ist, 22d, 23d, 24th. Variety Mille. 
The following are some of the most marked departures from ies =; 


the normal precipitation at Signal Service stations : an 


Helvetia ........... 


Abore normal Below normal, 


--| Northampton .............. 
| Rockingham ............... 


SEPTEMBER, 1836. 


tem- 


ation 


ber, r 


| Preci 
for 
| Departure. 


a Rt 


a 


Sas 
§ 


= PPP 


= @ 


* From the “Bulletin of the New England Meteorological Society.” 
The following notes, in connection wi 
nished by voluntary observers : 


nsport, Cass county: the rainfall of 
®.3° | is greater than that of any other September during th 


Inches Inches. 
Brownsville, Temas 24.95 | Now River Inlet, North Carolina ..... 6.53 Indiana.—|.0 
Saint Louls, Missouri 6.39 Whlimington, Nerth Carolina 
Galveston, Texas 5.74 Smithville, North Carolina. 5.99 | . o4 ; 
Rio Grande City, Temas. | Fort Macon, North Carolina | that of 1882, 0.24, is less. 
Des Moines, lowa........... 4.54 Pensacola, Florida... 
Chicago, Oodar Keys, Florida 
Savannah, Georgia .. oon +05 ~ 
3.5 Kitty Hawk, North Carolin was that of 1871, 0.47. 
Toledo, 3.74 Charleston, South Carolina... lowa.—Monticello, Jones county: the 


past thirty-three years, 10.15, occurred in 1 


th this subject, are fur- 


September, 1866, 7.08, 
e last thirty-one years ; 


September during the 
the least during the same time 


t September rainfall during the 
1; the least, 0.00, in 1871. 


| 
13 
31 4.25 | #0. 
17 1.00 — 2.56 
4.34 33 3.70 | — 0.64 
47 | 2.08 
2.53 17 5.06 | + 2.53 
Kershaw 20 2.1 1.74 
7.81 + 1.97 
38 | + 0.60 
3-51 12 4.52 1.01 
3-23 18 1.80 — 1.42 
6 1.58 — 4.46 
2.72 8 1.42 — 1.30 
3444 23 0.48 | — 2.96 
ta. | 
3.68 10 4-37 + 0.69 
i est rai | 
5.26 ; 
large | 
RS 
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Kansas.—Independence, Montgomery county : the total precipitation of the| Table of excessive and greatest monthly precipitation for September, 1886. 
nine months September 30th, 22.18, is 8.27 below the average of the | cores 
same period as deduced from the observations of the preceding thirteen years. | Specially heavy. manthis. Specially heavy. Rf 

Lawrence, Douglas county: the total precipitation of the nine months end- Sentien. ERR AS (oe : Station. 
ing September 30th, 20.22, is 8.64 below the average for the same months of 

aine.—Gardiner, Kennebec county: the total precipitation of the nine Pas 
months ending September 30th, 26.62, is 17.67 below the average, 44.29, as Alabama. | 5 ag || Mimsteninet—Con. b 
deduced from the observations of the past forty-seven years. 6.8 ( 
Maryland.—Fallston, Harford county: during the past sixteen years the || Edwards ........... 13) 14 | 4.08 
largest September rainfall, 12.95, occurred in 1876; the least, 0.23, in 1884. | Fort Apeche sais 8 | 2.10 Viehsborg sevens 12, 13 | 2.87 |eoeces covceses 
hio.—W auseon, Fulton county: the rainfall of September, 1879, 5.29, is Arkansas. | insouri. 
the greatest, and that of 1871, 0.55, the least that has occurred in any Sep- 25 
tember during the past fourteen years. Texarkana..........| 13) 14 | 3-40 Shelbina ... 

Texas.—New Ulm, Austin county: the rainfall of September, 1874, 15.08, 24, . 
is the greatest, and that of 1872, 0.90, the least that has occurred in any Sep-| “““ py, """" 27 | 2.49 w~«|| Central College... 20 
tember during the past fifteen years. Helena.......... 14, 1§ | 5.00 Controville 

Virginia.—Dale Enterprise, Rockingham county: during the past six Sep- | Magnolia -... 13 | 2-50 en — 

12,1 61 6.24 || Brownville......... 26 | 2.12 6. 
tembers the largest precipitation, 12.24, occurred in 1882; the least, 1.04, in New 
1885. Prescott .... 13. 14 2.2% |. Mt. ee 28, 29 «3.00 8.52 
Variety Mills, Nelson county: during the past eight Septembers the largest | Monticello...) | 3-80 Lake Village ...... | 
27, 28 | 2. w Bridge..... 6, 
precipitation, 7.18, occurred in 1882, and the least, 0.04, in 1884. Wolfborough. 16 
II | 2.00 8. New Mexico. 
In the following table are shown, for the several geographi- Key West.. 3-37| 7-10 | Gallinas Spring... 3.00 7.78 
l ond I Limona..... 1,2 3.19 6.67 Fort Stanton...... 10, IT 
cal districts, the normal precipitation for September; the 6:7 6.22 North Carolina. 
compared with the normal : 12 | 2.10 |.. Hatteras 
Georgia. 6.2 Ohio. 
Average precipitation for September. 6.35 Paulding............ 22,23 3-90 8. 
of | pana... 16 | 4-50 8.74 North Lewisburg 23 «2.60 6.10 
Sept., 1886, 25 | 2.00 Yellow Springs .. 22, 23 | 2.43 | 
Districts. with theaver- | Philo 22 | 2.12 Haverly.............. BE | 
25, 26, 27 5-94 New 27,25 3.20 
rat years, Forss86.) | 2299 Mount Angel... 45 5-24, 19017 
Tuches Inches | Inches 1%, 76 2.10 
New England 3.27 3.21 | — 0.06 | Mascoutah ........... 26, 27 | 3.60 6.90 Wilkesba 28, 29 
Middle Atlantic States ..... 3.76 2.14) — 1,62) White Hall........... | 6.74 South Carolina. 
States 6.08 1.84 | — 4.24 | Martinsville ........! 27, 28 | 5-25 6.40 Blackville........... 15 2.55 - 

Grande Valley 4.46 19.39 14.93 | Centralia ...... ...... 27, 28 | 2.40 6.16 Block Island. .... 23 «2.23 
3.39 3.22 — 0.17 | Sandwich ............ 19 | 2.84 Tennessee. 
Xtreme NOrth West 1.99 I. — 0,03 | Collinsville........... 25, 2.60 rowneaville ........ 21, 22 22.23 
Upper Mississippi Valley ............ 3-67 | 4.35 | 9B, | Be Columbia ........... 13, 14 2.93 15. 
1,07 1.33 0.26 | Goleonda.............. 27 | TO Galveston ........... 13 2.29 13.31 
1.72 0.2 Indiana | 21 0.24 6.38 
2.40 | 3.98 | Fort Wayne........., 22, 23 | 3.50 9.25 Houston ...... 13, 14 | 2.77 12.83 

0.81 | t Des Moines....... 25 | 2.01 7-93 Austin 12 §.07 12.33 
1.95 1,56 — 0.39 | Manchester ......... 26, 27 | 2.25 6.76 | Sour Lake.. 24 2.70 8.93 
Middle Pacific const region..................0cccccseseseseeeseesnees 0.52 0.05 | — 0.47 Kansas. Do 2B | 2.35 |coeccercescoces 
Bouth 0.05 0.04 | — | Belleville.............. 2,3 | 2. Rio Grande City.. 21,22 4.02 8.21 

| W. Leavenworth .., 17 | 2. New lt 13, 14 3-05 7.81 

| Elk Palle ............ 3. Brenham 24 | 3-47 7:27 

SNOW. Louisiane. Pelestine... 24 | 4.44 

Snow fell in the various states and territories, as follows: Alexandrine... 6.50 

Colorado.—Pike’s Peak, Ist, 6th, 7th, 8th, 10th, 14th, 24th, | viverty nin. 13 | 2. Dallas ... 12, 13 | 3.10 6.29 

Dakota.—Fort Buford, 17th; Bismarck, 18th 

Michigan.—Marquette, Mackinaw City, Escanaba, and Kala- wee cor 14, 15 ry 
mazoo, 30th; Traverse City, 13th, 30th. Traverse City — 7.61 | Tyler 13, 14 | 2. 

Montana.—Fort Shaw and Fort Assinaboine, 5th, 16th; He- Lansing . 8, 9 | 2.36 6.05 || Virginie. a ee 

lena, 5th; Fort Custer, 16th; Poplar River, 17th; Fort Ma- | 
i j 7 97 6.05 12, 13 | 2.00 
ginnis, 16th, 17th, 27th. | Minneapolis......... 7 | 3.04 Oape Henry ........ Do BO. | 
New Hampshire.—Mount prhington, 20th. Mississippi. Washington Ter. 
¢ Her 14, 15 | 3. 6.40 atoosh Island... 24 | 2. 

Oregon.— Ashland, 23d. Batesville........ 14 | 

Wyoming.—Cheyenne, 16th - - 

SLEET. 


MONTHLY SNOWFALLS. 
[ Expressed in inches and tenths. } 


The following monthly snowfalls have been reported : 

Mount Washington, New Hampshire, 1.0; Pike’s Peak, | 
Colorado, 0.7; Fort Buford, Dakota, trace; Mackinaw City, 
Traverse City, and Kalamazoo, Michigan, trace; Fort Shaw, 
Montana, 3.2; Saint Vincent, Minnesota, 0.1; Poplar River, 
Montana, 0.5; Cheyenne, Wyonting, 0.5. 


Mount Washington, New Hampshire, 20th, 23d. 
Pike's Peak, Colorado, Ist. 
Grand Haven, Michigan, 30th. 

HAIL. 


Saint Vincent, Minnesota: at 3.38 p. m. of the 5th a heavy 
thunder-storm set in and continued until 5.05 p. m. 
was accompanied by hail from 4.19 to 4.30 p. m.; but slight 
damage was done, owing to the fact that nearly all crops were 


The storm 


. 
" 
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Table showing the dates of the first nowfall at stations of the Signal Service, east of the Rocky Mountains, for each winter from 1873-74 to the winter 
of 1885~'86, inclusive. 


Winter of — 


Stations 
1873~-'74. 1874-"75.| 1875-'76. 1876-'77.| 1877-'78. 1878-'79. | 1879-"80. 1880-'81. | 1881~'82,  1882-"83. 1883-"84. 1885-'86, 
New England | 
Kastport, Me te Apr. 1, 1873 Nov. 10 | Nov. 20/ Nov. 1 Oct. 1§| Oct. Nov. 4/| Oct. 24 Nov. 15 | Oct. 5 Nov. Nov. 14 Oct. 14 | Oct. 31 
Portland, Me Jan.15, 1871 Nov. 12 | Nev. 20 | Nov. 1 Oct. 1§/| Oct. a2 | Nov, 4 Oct. 24 Nov. 15 | Oct. 5§ Nov. 8/| Nov. 14 Oct. 16 | Oct. 31 
Mount Washington, N. H1......... Dec. 1, 1870 a “ a a a a a a « a | Sept. 9 a a 
Beste Mase Nov. 1, 1870 | Nov. | Nov. a0 | Nov, 4) Nov. 19| Nov. Nov. Nov. 3 Nov. 15 | Nov. 15 Nov. 17/ Dec. 2° Oct. 31 Nov. 19 
Sept.1, ...... ng] NOV. 25 | Dec. | Mov, 18 | Nov. 16 | Dec. 12} Nov. 26 
New Haven, Conn Dee. 10, 1872 | Nov. 13 | Nov. | Oct. gr | Oct. 15 | Nov. 22| Nov. 1 | Oct. Nov. 24 | Nov. 15 Nov. 17 Dec. 1 Nov, 18 | Nov. 2 
New London, Jan.to, 1871 Nov. 1§ Nov. 20 | Nov. Oct. 1§ | Nov. Nov, 6/ Nov. Nov. 25 Nov. 23 Nov. 17 | Dec. 16 Nov. 19 | Nov. 
Middle Athamtic states 
Albany, N.Y Oct. 13 | Oet. gt Oct. | Nov. 6| Nov. 6) Nov. 3 Oct. go! Nov. 20, Nov. 14 | Nov. 12 Oct. 2 | Nov. 22 
New York (ity........ Nov. 1, 1870 Oct. 28 Nov. 20 | Oct. Oct. 1§/ Jan. 4/| Nov. 6 | Nov. § Nov, 24 | Nov. 23 Nov. 17 Dec. 16 Nov Oct. 30 
Philadelphia, Pa Jan. 1, 1871 | Oct. 28 | Dec, | Oct. gr Oct. 15 | Nov. a9 | Dec. | Oct. 24 Nov. 24 | Nov. 23 Nov. 26 Dec. 19 | Nov. 18| Nov, 24 
Atlantic City, N. DOC. 10, | Nov. 29 | Oct. gr Oct. 1§| Jan. Dec. 21 | Nov. 4 Nov. 13 | Dec. 15 Nov. 29 Dec. 16 Dec. 18 | 9 
Barnegat City, N. J. b......... Dec, 20 | Oct, 31 | Oct. 15 | Jan. 2 Nov. 7 Nov. 6 Nov, 13 Nov. Nov. 26 Dec. 16 Dec. 18 Dec. 
May 24, 1871 d d | Dec. 15 Oct. Jan. 8/| Jan. Nov. 4 Dec, 12 Dec. 15 Nov. 28 | Nov. 2. Dec. 18 
Sandy Hook, N. J Dec, 10, 1873 |........ Jan. 13 | Dec, 1 Dec. 1] Nov. 1 Dec. 5 | Nov. § Dec. 20 Dec. 15 Nov. 27 Dec. 19 Dec. 18 | I 
Balcimore, MA Jam, 1, 1871 Nov 13 | Nov, 13 | Oct. gr Oct. 1§ Jan. 4/ Dec, ; Nov. Nov. 13 Oct. 24 | Nov. 26 | Dec. 17 | Nov. Nov, 23 
Washington City... Now, t, 1870 Oct. gt Jan. 18 | Dec. 15 | Nov, 30 | Nov. Dec. Nov. 6 Nov. 13 Dee. 1§ | Nov.-26 | Dec. 17 | Nov. 6) Nov. 25 
Dec. 15, 873 Jan, 7 | Jan. gt Oct. 1§ | Nov. 29 | Dec. 17 Dec, 26 Dec. Jan. 1/| Jan. Dec. 23 | Dec. 18 | Jan. 30 
Ve Mar. 16,1 Nov. 26 Dec. 15 | Nov. 29 Dec. 21 Dec. 18 | Nov. 26 
Lynchburg, Ve Mayag, 1871 Dec. § Nov. Feb. 4 Nov. 30 | + jo | Dee. 20 Nov. 20 Nov. Dec, 30 | Nov. | Dec. 16 Nov. 30 Dec 
Norfolk, Jan. 1, 1871 Dee. 2 Nov. go| Nov. go Dee. 1 | Nov. 29/ Dec. 17 Dec. 6 Dee, 29 | Dec. 30 | Nov. 28 | Dec. 23 Dec. 18 | Jan 
South Atlantic states. 
Charlotte, N. ¢ DOE 6, DOC. 36 Nov. 19 | Dec, 19 | Jan. Dec. 17 Jan. 5 | Mar. 17/| Jan. 8 
DOC, 1, Doc. 24 | Doc. 1 | Dec. 27 | Dec. 27 Jan. 19 Jan. 24 26 Dec. 17 Dec. 19 | Feb. 4 
Kitty Hawk, N.C d Feb. 2 Nov. jo | Nov. 30 Dec. 17 Mar. 29 Dec. 10 29 Dec. Dec. 19 Feb. 4 
Macon, Fort, N.C e Jan. 24 Jan. 1 16 | Dec. 17. Mar. 18 | Feb 
Wilmington, N. I, . Feb. Jan. 19 Nov. 19 Nov. 15 30 e Jan. e 4 
Charleston, 8. © an. 5, 1571 | e e | e an. 30 e e e | Fe 4 
Augusta, Ga OV. 1870 Dec. a7 Mar. 19 Jan. 1 Jan. Feb. Nov. 19 Dec. 29 Dec. 30 | Nov. 20 Jan. Feb. 12/| Jan. 9 
Savannah, Ga....... Jam. 1, 1871 e e e Jan. 9 
Florida VPeninewla 
Gealf shales | 
Atlanta 25, 1878 | Dec. 10 Nov. 19 Dec. 29 Dec. 30 | Nov. 20 Jan. Dec. 18 Nov. 25 
Mobile, Nov. 7, 1870 Jan. 4 Jan. 24 |} Jan. 9 e e e 
Montgomery, Ala OV, . Dec. Dec. | Dec. 10 Dec. 29 Nov. 29 | Jan. 8 Feb, 12 Jan. 9 
Vicksburg, Mine Sept.10,1871 Jan. 16 Jan. 4/ Feb. g Dec. | Feb. 10 | Jan. 4 Dec. 25 Dec. 2 e | Dee, 15 | Jan. 1 Dec. 18 
New Orleans, La e e 1 Dec. 20 Jan. § Dec. 29 Dec. a5 | e e e e 
Western Gulf states 
Shreveport, Le SOPt, 3, Jan, 1§ | Jan. | Dec. 26 | Jan. 3) Nov. 26 Dec. 25 Jan. 1 Jan. 29 | Jan. 20 | Jan. 7/| Jan. 16/ Jan. 3 
Galveston, Tex Apr. t9, 1871 e e Jan. 23 e ” e e | Jan, 12 
May 1, 18728 e e Nov. 17 3 | | Jan. 12 
Patoatine, TeX. Dee, 3, 1881 Dec, 28 an. 3) Dec. 2 Dec. 24 Nov. 5§ an 1} Feb. 13 | Jan. 16 Jan. 7 
San Antonio, Tex Sept.a2, 1875 .... .. | Feb. Mar. 4 Jan. 9 d Jan. 12 
Rio Grande Valley. 
Browneville, Tex Aug.as, 1875 © Dec. 25 Dec. 31 . e 
Ohio Valley and Tennesece | | 
Chattanooga d Dec. 25 Nov. 25 | Nov. 24 Nov. Dec. 17 | Dec. 18 | Nov. 24 
Knoxville, Jam, 1, 1871 Nov. 12 Dee. Dec. 8 Nov. Dec. 6/ Dec. 10 | Dec. 25 | Dec. 19 | Nov. 24 | Nov. | Dee. 16 | Dec. 18 | Nov. 24 
Memphis, Tenn Bob. 28, 1871 Dee. a5 | Nov. 28 | Dec. 8 Nov. 19 | Dec. Nov. 27 Dec. 25 | Nov. 13 | Jan. 30 | Nov. 27 | Dec. 19 | Dec. 17| Dec. 1 
Nashville, Tet Nov. 1, 1870 Nov. 24 | Feb. 1 | Nov. Nov. 29 | Nov. 27 Dec. 25 Nov. 6 Nov. 24 | Nov. 29 | Dec. 14 Nov. 28 | Nov. 24 
tt, = Dec. § Dec. 7 Dec. 8 Dec. Jan. Dec. 6 Dec. 12 Dec. | Dec. go | Nov. 29 Dec. 16 23 
Indianapolie, Ind .....csssereeeeee Feb. to, 1871 | Oct, 27 | Oct. go | Nov. 16 | Nov. 14 | Nov. | Oct. 22 Nov. 17 Oct, 17 | Nov 19 | Nov. 13 | Dec. 14 | Nov. § Nov. 22 
Cincinnati, Olde Nov. 1, 1870 Oct. 28 Nov. 20 Oct. 30 | Nov. Nov Oct. 27 | Nov. 2 Oct. 17) 3 | Nov. 18 | Dec. 14/ Nov. 1 Nov. 2 
Columbus, Oct. g1 Oct. 2) Nov. 6/| Nov 19 | Nov. 26 | Dec. 15 | Oct. 23 | Oct. 23 
Pe Nov. 1, 1870 Oct. 20 | Oct, gr | Oct. go Oct. 15 | Nov. a9 | Oct. Oct. 24 | Oct. 19 | Nov. 4 | Nov. 13 | Nov. 14 | Oct. 23 | Oct, 31 
Now, 1, 1870 Oct. 20 Oct. 13 | Oct. 17 | Oct. 26 | Nov. Oct. gr Oct. 24 | Oct. | Nov. Nov. 13 Nov. Oct. 23 | Oct. 6 
Oewego, 8. ¥ Ost. | Oct. 12 | Sept. 19 | Oct. Nov. Nov. 5/ Oct. 24 Oct. 18 | Nov. 4/ Nov. 13 Oct. gr | Oct. 23 | Oct. go 
Nov. 1, 1870 Nov. 1/| Oct. 13 | Nov. 10 Oct. Nov. | Nov. 2/ Oct. 24 Sept. 14 | Nov. 4/ Nov. 13 Nov. 2 Oct. 23 | Oct. jo 
Erie, Pa G6, | Ost. | Oct. go | Oct. 12 Oct. 15 | Nov. 3 | Oct. 27 | Oct. 24 | Oct. 17 | Nov. 3 Nov. 13 Nov. Oct. 23 | Oct. 30 
Cleveland, Nov. 1, 1870 Oct. a1 | Oct. gr | Nov. Oct. 7] Nov. 3/ Oct. 27/ Oct. a3 | Oct. 17 Nov. 3) Nov. 13) Nov. Oct. 23 | Nov. 14 
NOV. §| Oct. 27 | Nov. 2/ Nov. 6/| Nov. 3/ Nov. 13} 15 | Oct, 23 | Nov. 1 
Toledo, NOV. 1, 1870 | Oct. Oct. a9! Oct. 30 | Oct. 25 | Nov 3 ' Oct. 27 | Oct. 31 | Oct. 17 Nov. 3/ Nov. 13 | Nov. 15 | Oct. 23 Oct. 31 
Detroit, NOW. 1870 Oot. 20 | Oct. 31 | Oct, 11 | Sept. Nov. § | Oct. 27 | Oct. 24 | Oct. 17 Nov. 13 | Nov. 15 Oct. 23 | Nov, 14 
Upper lakes i | | 
Alpema, MICK SOpt.ro, 1872 d Oct. 1% | Sept. 22 Aug. ar t. at | Sept. 22 | Sept. ro | Sept. 22 | Oct. 2) Nov. 13 Nov. 13 | Oct. 22 Nov. 2 
May 24g, 1871 | Oct. 21 | Oct. 19 | Oct. 10 | Oct. 4 | Oct. 4 | Oct. Oct. 23 Oct. 17 | Nov. 18 | Nov 13 | Oct. 22 Oct. 22) Oct. 4 
Grand Haven, Mich Mayag, 1871 Oct. 29 | Oct. go! Oct. | Oct. 4 | Nov. 1 Oct. Oct. 23 | Oct. 17 Nov. 3) 13 Nov. 13 | Oct. 22 Oct. 20 
Marquette, Mich...... ve veeseeeeree| May 1, 1871 | Oct. 2 Oct. a9 | Oct. Sept. 29 | Sept. 1 | Sept. a1 | Sept. 24 | Oct. 17 Oct. 9 Oct | Oct. 19 | Oct. 22) Oct, 3 
Port Huron, July as, 1874 d Oct. Oct. Nov 5 Oct. 27/| 23 | Oct. 17/| Nov. 5 Nov. 17 | Nov. 14/| Oct. 23 | Oct. jo 
Chicago, Nov. 1, 1870 | Oct. 20 Oet. go Oct. 15 | Oct, 14 | Nov. 2 | Oct. 22/ Nov. 2/ Oct. Nov. Nov, Dec. 16/ Oct, 23 | Nov. 1 
Milwaukee, Wis......... Nov, 1, 1870 | Oct. 27 | Oct, go] Oct. Oct. 24 | Nov. Oct. Nov. 1 | Oct. 17| Nov. 3) Nov. 13 Dec. 14 | Oct. 24 | Nov. 1 
-| Nov. 1, 1870 | Oct. 19 | Oct. 29 | Oct 9g Oct. 3/ Oct. go Oct. 17 Oct, go! Oct. 16 | Oct. 19 Oct. 29 | Oct. 22 Oct. 20 | Oct. 19 
Upper Misstasipps valley. | 
Saint Mime Mow. 1, 1870 | Oct. 22] Oct. a9 | Oct. a5 | Oct Nov. 2) Oct. 17/| Nov. Oct. 16 | Nor. 2 Nov. 12 | Sept. 28 Oct. 22 Oct. 4 
La Crosse, Wis ...... B72 | 22] Oct. Oct. | Nov Nov. 1 Oct. 17| Nov. 1/| Oct. 16 | Nov. 2/ Nov. 12 Oct, 13 | Oct. 22) Oct. 20 
Davenport, lowa......... , 871 | Oct. 22) Oct. 30 Oct. 26 | Nov, 6] Nov. 1 Oct.. 26| Nov. 1 Oct. 16 | Nov. 11 | Nov. 25 Oct. 24 | Nov. 4 Oct. 20 
Des Moines, lowa.......... cose OC, 26 | Nov. 17 | Oct. 16 | Nov. 10 | Nov. 12 | Oct. 24 | Nov. 22 | Nov. 12 
Dabuque, lowes 1875 | Oct. 26) Nov. 19 | Oct. 26 | Nov. 2/ Noy. 1 Oct. 17 Nov. Oct. Nov. 3 Nov. 22 | Oct. 13 | Oct. 22 Nov. 1 
Keokuk, Iowa ...... » 1871 | Oct. 4 Nov. 19 | Nov. 13 | Nov. 14 | Nov. Oct. Nov 18 | Oct. 19 | Nov. Nov, | Oct. | Nov. 17 | Oct. 20 
Cairo, , ‘871 | Nov. 18 | Nov. 24 | Dec. 3 Nov. 29 | Jan. Nov. 27/ Jan. 12 Nov. 6/ Dec. 30/ Nov Dec. 18 | Nov. 27 | Nov. 24 
Springfield, Nov. 18 | Oct. 17 | Noy. 3) Nov. Dec. 16 | Nov. | Dec. 4 
Nov. 1, 1870 | Oct. 27 Oct. 14' Dec. 7] Now 15 ' Nov. 5! Dec. 1! Nov. 28' Nov. Nov. 19' Nov. Dec. 16' Nov. 18 | Dec. 4 
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Table showing the dates of the first snowfall at stations of the Signal Service, &c.—Continued. 


Winter of — 


Stations 
1873-"74. 1874-75. 1875-'76. 1876-77. | | | 1878-"79. | 1879-"80. | 1880-"S1. 188r-"82. 1882-83. | 1883~"84. 1884-"85, | 1885~"86. 

Missouri Valley 

Lamar, ot BF, « d Nov. 27 
Leavenworth, Kans May 21, 1871 Nov. 16 | Oct. 24 | Nov Nov. 12 
Omaha, Nebr .. Nov. 1, 1870 | Nov. 11 | Dec. 16 Nov. 1 Nov. 12 
Valentine, Nebr. .| Jan. 27, 1885 }............ 
Bennett, Fort, Dak. g .| Dee. 22, 1879 Nov. 1 | Oct. 20 Oct. 20) Oct. 19 
Huron, Dak.... | Nov. Oct. 20 Oct. 20! Oct. 19 
Sully, Fort, May 1, 1872 OSE. .§ 
Nov. 11 | Dec. 22 | Oct. 7) Nov. 7 


Yankton, Apr. 1, 1873 


Extreme northwest. 
Moorhead, Minn. JAM. 1, 1881 
Saint Vincent, Minn. é.................., Sept. 5, 1880 
Bismarck, Dak BOPt.1§, 1874 


Totten, Fort, Dak............. 


Northern slope. 
Assinaboine, Fort, Mont ...............] 6, 1879 Sept. 28 | Oct. 9 Oct. 3) Nov. to 
Benton, Fort, Nov. 25, 1871 Oct. Oct. 9 Oct, 
Custer, Fort, Dec. 78 9 Oct. 19| Nov. 6 
Helena, Mont ............++. 9 Oct. 1 Oct. go 
Maginnis, Fort, Mont Sept. 6 | Sept. 4 
Poplar River, Mont 30 | Oct. 20 | Oct. 27 
Shaw, Fort, Mont 21 Oct. 2)! Nov. to 
Deadwood, Dak ... 10 | Sept. 29 | Sept. 4 
Cheyenne, Wyo... | 8 Oct, 26 Oct. 3 
North Platte, Nebr......... .| Sept.18, 1874 «(Oct 7 | Oct. 19 

Middle lope. | 
Denver, Colo... cases NOV, 19,1871 | Oct. 16 | Nov. 17 Oct. 28) Nov. 1/ Oct. 15 | Oct. go | Oct. 24 | Sept. 25 | Oct. 31 | Oct Oct. Oct, 7) Oct. 
Pike's Peak, Colo | ob povavesovccnce ssetesees Nov. 1, 1873 a | a « a a a a | a a | a a a 
West Las Animas, Colo.. Oct. 17 | Dec. 17 | Nov. 17 | Oct. 17 
Dodge City, Sept.15, 1874 Oct. go Nov. 13 Nov. Oct. 19 | Dec | Nov. | Oct. 16 Naw. 7) Nov. 12| Dec. 18 Nov. 17 | Oct. 18 
Elliott, Fort, Nov. 29, 79 | Mar. 12. Nov, 16 | Oct. 18 | Dec. 31 | Dec. 10 Dec 8 

Southern slope. | | | 
Sill, Fort, Ind. JUNCIZ, 1875 sence MOY. 29 | Dec. 13 | Dec. 30 | Nov. 12 | Jan. 16| Nov. Dec. tr | Dec. 8 
WOK. F BE, d Jan. Dec. 20 Feb. 1 Nov. 15 e Nov. 18 
Davis, Fort, Tex Doc, 24, 1877 | Nov. 16 d | Nov. 5 d Nov. 17 | Dec. to Dec, 11 | Dec, 8 
Stockton, Fort, Feb, 26, MOV. 22 | Dec. 26 | Dec. 14 Feb. 2 | Nov. § Feb. 2 Nov, Dec. to Jan. 4 Nov, 18 


aSnow every month. b Station closed December 31, 1885. e Station closed October 31, 1885. a No reliable record. ¢ No snow fell. Corsicana data used prior to 1882-"83. 
g Station closed November 30, 1885. h Breckenridge data used prior to 1882-83. i Pembina, Dakota, data used prior to 1880-'81. —_ j Station closed September 15, 1885. 


harvested. The stones were round and varied in size from 
that of a pea toa marble. Heavy rain fell between 4.05 and | 
5.05 p. m. 

Concordia, Kansas: light rain, accompanied by heavy hail, | 
set in at 9.10 p. m. of the 15th; the hail-stones averaged three. 
eighths of an inch in diameter, the largest measured five- i 
eighths of an inch. 

Cerro Gorde, Piatt county, Illinois: a heavy thunder-storm, 
accompanied by wind and heav y hail, occurred on the after- 
noon of the 16th. The hail-stones were large and destroyed | 
many window panes. Great damage was done to fruit trees. | 

Rochelle, Ogle county, Illinois: on the 17th a very severe | 
hail storm oceurred in the town and vicinity; some of the | 
stones were seven inches in cireumferepce; numerous win- | 
dows were broken. The storm although heavy did very little 
injury to corn, owing to the fact that the crop was nearly ma- 


tured. (22d. 


Fort Wayne, Allen county, Indiana: at 4 p. m. of the 22d. 
a severe thunder and hail storm, accompanied by high wind, 
set in. The hail-stones were large and destroyed numerous | 
window panes. 
South Bend, Saint Joseph county, Indiana: on the afternoon | 
of the 22d a heavy hail storm visited this county. Ten thou-. 
sand window panes were broken in the buildings of the Oliver 
Plough Works and Studebaker Wagon Factory, slate roofs | 
were considerably damaged. Several persons were injured. | 
The total damage to the town was estimated at $60,000. 
Madison, Wisconsin: a severe hail storm occurred in this | 
vicinity on ‘the morning of the 23d. Numerous windows were | | 
broken, and late tobacco suffered considerable damage. Hun- | 
dreds of birds were killed and shade trees injured. The storm | 
was preceded by heavy rumbling sounds and high temperature. | 
Batavia, Clermont county, Ohio; shortly after 5 p. m. of the | 
23d heavy hail fell for fifteen minutes, the stones were as large | 
as quails’ eggs. Considerable damage was done to tobacco. | 


West Sonora, Preble county, Ohio: a severe hail and wind 
storm passed over this county on the 23d, some of the hail- 
stones were as large as walnuts. 

Liberty, Union county, Indiana: on the afternoon of the 23d 
a destructive hail and rain storm occurred. The stones varied 
in size from that of a walnut to an egg; windows, sky-lights, 
and green-houses were extensively damaged, and stock suffered 
severely. 

Hail was also reported to have fallen in the various states 
and territories, as follows: 

Arizona.—Fort Huachuea, 7th, 21st; Fort Apache, 8th. 

Colorado.—Denver, 8th. 

Dakota.—Bismarck, 11th; Webster, 14th. 

Idaho.—Fort Coeur d’ Alene, 25th. 

Illinois.—Sycamore and Windsor, 16th; Anna, 19th. 

Indiana,—Vevay, 19th; Logansport, 18th, 23d; Fort Wayne, 


fowa.—Davenport, Fort Madison, and Muscatine, 18th; Des 
Moines and Oskaloosa, 21st. 

Kansas.— Fort Hays, 2d; Westmoreland, 15th; Leaven- 
worth, 19th. 

Kentucky.—Richmond, 19th. 

Michigan.—Traverse City, 12th; Mottville, 16th, 22d. 

Minnesota.—Duluth, 6th; Minneapolis, 15th. 

Missouri.—Lamar and Carthage, 16th. 

Nebraska.—Genoa, 14th. 

New Hampshire.—Nashua, 4th, 15th, 22d. 

New Mexico.—Santa Fé, 7th; Lava, 12th. 

New York.—Humphrey, 10th, 19th; Oswego, 13th. 

Ohio.—Napoleon, 16th; Portsmouth, 19th; Jacksonville, 
North Lewisburg, and Tiffin, 23d. 

Oregon.—Albany, 4th. 

Pennsylvania.—Catawissa, 19th. 

Texas.—Fort Elliott, 2d. 

Utah.—Frisco, Ist. 
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Weat Virginia.—Clarksbuarg, 19th. 

Wisconsin.—Milwaukee and Madison, 23d. 

Wyoming.—Fort Bridger, 6th. | 

WINDS. 

The most frequent directions of the wind during September, | 
1886, are shown on chart ii by the arrows flying with the wind; 
they are also given in the table of miscellaneous meteorologi- 
cal data. In the south Atlantic states, east Gulf states, Ten- | 
nessee, and Florida, the prevailing direction of the wind during 
September has been from the northeast or east; in the west 
Gulf states, middie slope, Rio Grande, Mississippi, and lower 
portion of the Missouri valleys the wind was mostly from the 
south; in the extreme northwest and upper portion of the Mis- | 
souri Valley the prevailing direction was northwest; the wind 
was Variable in all other districts. 

HIGH WINDS. 
[ In miles per hour.) 

Wind. velocities of fifty or more miles per hour were recorded 
during the month, as follows: 

Mount Washington, New Hampshire, 58, nw., Ist; 64, w., 
Sth; 61, w., 9th; 68, w., llth; 74, w., 12th; 60, w., 13th; 87, 
aw., 4th; 60, w., 15th; 67, se., i6th; 79, w., 17th; 93, w., 
18th; 100, w., 19th; 90, w., 20th; 64, nw., 21st; 80, w., 24th; 
76, w., 25th; 80, w., 26th; 80, w., 27th; 54, s., sw., 28th; 75, | 
20th. 

Pike’s Peak, Colorado, 56, w., 2d; 52, nw., 15th; 64, w.,| 
17th; 50, aw., 27th. 

Moorhead, Minnesota, 50, s., 14th. 

Brownsville, Texas, 68, e., 22d; 52, e., 23d. 

LOCAL STORMS AND TORNADOES. 

New York City: on the 12th, at 5.25 p. m., light rain and | 
thunder-storm, with high wind, set in and continued until 6.55 
p.m.; the storm began again at 9 p. m. and ended at 10.10 
p.m. Considerable damage was done in the northern part of 
the city; smoke-stacks were blown down and a number of houses 
unroofed. This storm was quite severe over Long Island, in 
northern New Jersey, and in southeastern New York. In Man- 
hattanville considerable damage was done by wind; houses 
were unroofed and telegraph poles thrown down. At Coney 
Island fifty-eight bath houses, a railway station, and pavillion | 
were destroyed. 

Hartford, Connecticut: a destructive tornado occurred at the | 
town of Burnside, three miles from Hartford, shortly after sun- 
set of the 12th. 


It travelled from the southwest towards the | 
northeast, making a path about one-eighth of a mile in width| 
through groves of oak, elm, and pine. The tornado was ac-| 
companied by a large, black, whirling cloud, and a loud roar- 
ing noise. 

White Plains, Westchester county, New York: the follow. | 
ing is an extract from the report of the observer at this place : 

On the 12th the most remarkable rainfall ever recorded at this station oc- 
curred, At the time of the shower the wind was perfectly calm; the rain 
began at 6.15 p. m. and continued about ten minutes, after which the wind 
began to blow and the rain instantly ceased, during the ten minutes 1.35 inches 
of rain fell, and in less than ten minutes the sky was clear. During the storm 
thunder was heard once, lightning distant. 

Onancock, Accomack county, Virginia: during the night of | 
the 12-13th, shortly after midnight, a tornado passed over | 
this town, levelling everything in its track to the ground. 
About midnight the sky was overcast by dark clouds which | 
were illuminated by an almost incessant display of vivid light- 
ning. The storm was preceded by a black funnel-shaped cloud, 
coming from the southwest, and accompanied by a loud roar. | 
ing noise. The steeple of a church was blown off, and with it| 
the bell weighing six hundred pounds. Several houses were | 
blown down and many unroofed. 


The track of the tornado 
varied in width from fifty to seventy-five yards, its length was | 
about five miles; along this track the largest oak trees were 
uprooted or broken off nearthe ground. The town lies between | 
two arms of an estuary of the Chesapeake Bay. In approach- 
ing the town the tornado passed over one of these inlets and | 


raised up a large column of water, forming a water-spout which 


broke over the lower end of the town with destructive violence. 
During the day preceding the storm the weather had been un- 
usually warm and oppressive. 

Saint Vincent, Minnesota: during the 14th the barometer 
fell rapidly, reaching a minimum pressure of 29.38 at 11 p. m. 
In the afternoon the sky became overcast and at 7.35 p. m. 
heavy rain and thunder-storm set in, the thunder and light- 
ning being almost continuous; several buildings were struck 
but the damage was slight. At 8.05 p. m. high east wind set 
in, attaining a maximum velocity of thirty miles at 9.15 p. m. 

Lansing, Michigan: a very severe storm prevailed over 
northern Michigan on the afternoon of the 16th, causing con- 
siderable damage to property at all points. At Brighton barns 
were demolished and orchards injured; in Clinton county 


houses and barns were wrecked and stacks of hay and wheat 


blown down and otherwise injured by wind and rain. The ef- 


‘fects of the storm were severely felt at Howell, where several 


houses were blown down and many unroofed. Reports from 
Lenawee, Clinton, Livingston, and Wayne counties state 
that the storm was severe, destroying much property in the 
form of barns, hay-stacks, and fruit trees. 

Tolono, Champaign county, Ilinois: the storm of the 16th 
was very destructive and is reported as a tornado which rose 
and fell alternately as it passed across the county. Fences, 


trees, and houses were wrecked at some points, while objects 


at other points (and directly in the path of the tornado) were 


left undisturbed, owing to the fact that the tornado cloud had 
ascended from the surface. The cloud touched the ground at 


the town of Saveri, where a church in process of erection, a 


large barn, and a warehouse were destroyed. 


Terre Haute, Vigo county, Indiana: at 11.30 a.m. of the 
16th a tornado occurred at this place, coming from the south- 
west; the storm continued about fifteen minutes, during which 
time the air was filled with débris. Numerous large buildings 
were unroofed, and the rain which followed did great damage. 
Among the buildings unrooted were the Masonic Hall and a 
hotel. In the town of Newport, Vermilion county, six build- 
ings were destroyed. The damage done to farm property along 
the Wabash Valley was estimated at $90,000. Reports of the 
severity of this storm have been received from Montezuma, 
Michigan City, Shelbyville, and various other towns in Indiana. 

Tuscola, Duglas county, Illinois; the storm of the 16th was 
very severe in this county, many barns were blown down, 
houses unroofed, and large trees uprooted; it was accom- 
panied by heavy rain, overflowing all streams in an unusu- 
ally short time. The storm was heavy at Woodside, numerous 
buildings were unroofed and several blown down. The rain- 
fall thronghout this section was unusually heavy and was of 
great value to farmers. 

Joliet, Will county, Illinois: at 8.30 p. m. of the 18th a 
heavy wind storm set in, blowing down numerous houses and 
uprooting trees. A large grain elevator and several office 
buildings were levelled to the ground. 

Davenport, Iowa: at 5.30 p. m. of the 18th the sky became 
threatening, with heavy clouds moving rapidly from the south- 
west, wind-direction southeast. Light rain commenced at 6 
p.m.; at 6.45 p. m. the wind veered to the northwest and in- 
creased in velocity, heavy rain setting in at the same time. 
Hail began falling at 6.47 p.m. and continued two minutes, 
the stones were small and did very little damage. For the 
five minutes ending at 6.40 p. m. the wind blew at the rate of 
forty-eight miles per hour from the northwest. The high wind 
did considerable damage, blowing down chimneys, trees, fences, 
and signs; telegraphic communication was interrupted, the 
wires being down in all directions. The storm was quite severe 
in the surrounding country, blowing down trees, fences, and 
out- buildings. 

Wheaton, Du Page county, Illinois: a heavy storm of wind 
and rain passed over this county on the night of the 18-19th, 
commencing at 8 p.m. In the country north of this town much 
damage was done; several barns and out-houses were demol- 
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ished and dwellings unroofed or otherwise damaged, numerous 
windmills and hay-stacks were blown down. Some cattle 
were killed by falling buildings. The storm was quite severe 
at De Kalb, the telegraph wires were down and communica- 
tion was cut off for several hours. A large building was struck 
by lightning and consumed, loss $20,000. 

Detroit, Michigan: a thunder-storm began at 12.05 a. m. of 
the 19th. Heavy rain fell between 12.20 and lla.m. No 
damage was done by this storm although the wind for a few 
minutes blew at the rate of sixty miles per hour from the 
north. Direction of wind before the storm, southeast; during 
the storm, north; after, southwest. A westerly gale set in at 
midday attaining a velocity of twenty-nine miles per hour. 

Buffalo, New York: the morning of the 19th opened with 
heavy rain, the weather continued rainy until the afternoon. 
Cautionary signals were hoisted at 10.55 a.m. A severe gale 
from the southwest began at 2 p. m., reaching at 3.55 p. m. a 
velocity of forty-four miles per hour. The water in the lake 
was very rough, completely submerging the outer breakwater. 
No vessel left port during the display of cautionary signals; 
a number that left before the warning was given were com- 
pelled to return, several of them in a disabled condition. In 
the country about Buffalo many barns were unroofed, while 
fences, hay-ricks, and fruit trees were thrown down by the| 
gale. Country roads were rendered almost impassable by the 
heavy rain, which fell continuously during the day. | 

Oswego, New York: a heavy thunder-storm and high wind | 
occurred on the afternoon of the 19th. The rainfall was heavy | 
between 5 and 5.20 p.m. From 6.50 to 7.15 p. m. the wind 
blew from the west at the rate of thirty-two miles per hour. 
A few shade trees were blown down in the city, and consider- 
able fruit destroyed in the country by being blown from the 
trees. 

Sandusky, Ohio: on the 19th a gale began at 1.43 a. m. and 
ended at 2.45 a. m., began again at 9 a. m. and ended at 6.15 
p. m.; maximum velocity, thirty-four miles per hour from the | 
northwest, at 2.05 p.m. Heavy rain, accompanied by thunder | 
and lightning, set in at 1.40 a. m. 

Alden Station, Luzerne county, Pennsylvania: this town 
was visited by a heavy wind and rain storm on the night of 
the 19-20th. Nearly every building in the town was damaged; 
several small buildings were completely destroyed. A hotel | 
and a public school building were partially destroyed, and 
several persons injured. 

Wellsborough, Tioga county, Pennsylvania: on the 19th a 
tornado occurred in Tioga county near Knoxville. The storm 
destroyed several barns and houses and blew down forest trees. 
Its track extended over a distance of ten miles. Heavy 
thunder-storms and high winds were general throughout east- 
ern Pennsylvania on the afternoon of the 19th. At Alden 
several miners’ houses were blown down, and many other build- 
ings unroofed. Farmers suffered considerable loss, the wind 
unroofing barns and destroying unripe fruit. 

Decatur, Indiana: on the afternoon of the 22d a violent 
wind and rain storm did considerable damage in this town and 
vicinity. Many buildings were unroofed and small structures 
demolished. West of the town the storm assumed the form of 
a tornado and uprooted many acres of forest trees. A heavy 
storm also occurred on the 24th, destroying fencing and blow- 
ing down orchards. In this town much damage was done to 
the manufacturing interests by the unroofing of buildings. 
The total damage is estimated at $50,000. 

Cincinnati, Ohio: heavy rain and thunder-storm set in at 
5.30 p. m. of the 23d and continued until 6.40 p.m. The storm 
came from the west and moved toward the southeast and was 
accompanied by high wind, maximum velocity thirty-two 
miles per hour. Reports from numerous places show that se- 
vere thunder-storms, in some places accompanied by hail and 
high wind, prevailed throughout the state. At Urbana, in 
Champaign county, several buildings were unroofed and con- 


siderable damage done to fruit and shade trees. The railroad 
station at Bluffton, and numerous barns in Wyandot, Seneca, 


3 


Champaign, and Allen counties were struck by lightning and 
burned. 

Lima, Allen county, Ohio: at 7 a.m. of the 23d a heavy 
rain and thunder-storm set in. During the storm a large oil 
tank was struck by lightning and burned, together with a large 
building and the machinery used in refining the oil; the loss 
is estimated at $25,000. 

Fort Assinaboine, Montana: fair, cool weather, with brisk 
and high winds from the southwest and west, prevailed during 
the 23d. Between 3 and 4 p. m. the wind attained a velocity 
of forty-one miles per hour. High west winds also prevailed 
during the 24th and 25th; on the 25th, between 4 and 5 p. m., 
it blew at the rate of forty miles per hour from the southwest. 

Grand Haven, Michigan: heavy rain and vivid lightning set 
in at 1.02 and continued until 5.05 a. m. of the 24th; amount 
of rainfall 2.02 inches. Telegraph and telephone lines suffered 
considerable damage, communication being cut off until 11 
a.m. During the storm several houses in the city were struck 
by lightning. Reports show that the storm was severe through- 
out the surrounding country, several barns being struck by 
lightning and burned. 

Fort Sill, Indian Territory: a thunder-storm began at 2 p. 
m. and continued until 4.30 p.m. of the 26th. The storm came 
from the southwest and was accompanied by heavy rain and 
high wind, which uproofed one of the post buildings. 


TORNADO STUDIES FOR SEPTEMBER, 1886. 
[Prepared by Lieut. Jno. P. Fixiey, Signal Corps, U. S. Army, Assistant. ] 


Tornadoes occurred in September on three days, the 12th, 
16th, and 18th, as will be seen by reference to the accompany- 
ing table, which presents a brief history of each storm and 
the authority upon which the report is based. 

The tornadoes occurring on the 16th were found to be the 
most destructive as well as the most numerous of the month. 
In order to invite special attention to the marked disturb- 
ances on this day, and graphically present the surrounding 
atmospheric conditions which were prevailing at the time, 
chart number vii has been prepared and will be found on the 
last page of this REVIEW. 

Chart number vii is the 3 p. m. (Eastern time) tri-daily 
weather map of September 16th. The isobars are drawn for 
every tenth of an inch difference in pressure, and the iso- 
therms for every difference of 10° in temperature. The words 
“ High ” and *‘ Low,’ as used on the chart, indicate the centres 
of the regions of highest and lowest pressure, respectively. 
The location and direction of the progressive movement of the 
tornadoes are shown by the following sign, X X XK X ——+, 
placed upon the chart, and to the southeast of the centre of 
lowest pressure. 

The low-pressure area with which the tornadoes of the 16th 
were associated was one of the most remarkable depressions 
of the month. It first appeared in the Saskatchewan Valley, 
north of Montana, on the afternoon of the 13th. From this 
locality it moved slowly eastward along the northern boundary 
of the United States, with little increase in intensity, until the 
afternoon of the 15th when it was then central in extreme 
northern Minnesota. On this day a decided change took place 
in the character of the depression, which inaugurated the con- 
ditions of temperature, wind-force, and direction that precipi- 
tated the violent local storms of the 16th. 

On the morning of the 14th, while the main area was cen- 
tral in Montana, a secondary depression appeared in southern 
Colorado, which at the expiration of twenty-four hours united 
with the former in developing a huge and irregular trough of 
low pressure extending from Lake Superior southwestward to 
New Mexico. This elongated area increased its major axis to 
the southwest and northeast, at the same time contracting the 
shorter axis until the trough reached from the Rio Grande to 
the fiftieth parallel, north of Lake Superior. The maximum 
condition was realized on the afternoon of the 16th, and dis- 
appeared on the following morning, when the combined de- 
pressions were central as a single area in the lower Saint Law- 


r 
J 
t 
le 
r 
l- 
P 
‘ 
j 


x 


258 MONTHLY WEATHER REVIEW. 


SEPTEMBER, 1886. 


rence valley. Throughout the entire length of the trough 
which bore a singular resemblance to the characteristic funnel 
shape of the tornado cloud, with the lower end turned back- 
wards and dragging far to the rear, the opposing northerly 
and southerly winds were well marked, with high temperature 
gradients. 

It is significant to note that the southerly winds along the 
edge of the trough were attended by measured velocities rang- | 
ing from 8 to 24 miles per hour, the highest velocities occur- 
ring at places from 140 to 230 miles to the southeast of the) 
region of tornado centres. Velocities of from 5 to 15 miles per | 
hour, with southeasterly winds, prevailed at all other stations | 
to the south and east, as far as the Atlantic and Gulf coasts. | 

On the northern side of the trough the measured velocities, | 
with northwesterly winds, ranged from 5 to 32 miles per hour, 
the highest velocities occurring northwest of the region of tor- | 
nado centres, a distance of from 800 to 1,000 miles. The more | 
rapidly the movement of air on opposite sides of the trough | 
towards the centre, the more decided becomes the temperature 
gradient, and the more marked the conditions of unstable 
equilibrium in what may be termed the region of meeting of 
the opposing currents. There must be produced the state of 
unstable equilibrium to give rise to those conditions which 
finally conclude in the manifestation of the strong ascensional 
current and the vortex whirl. . 

The tornadoes of September 16th occurred in central Illinois, 
central and northern Indiana, and southern Michigan. Their 
course of progressive movement was generally from southwest 


m., and the maximum departure at the former hour was 13°.16 
greater than at the latter. These are marked deficiencies 
after eliminating the effect of diurnal variations, and probably 
account for the greater severity of the storms during the after- 
noon and early evening. 

The tornadoes of September 12th oecurred near the Atlan- 
tic coast, in eastern Virginia, northeastern New Jersey, south- 
eastern New York, and southern Connecticut. The hour of 
occurrence was from 6 to 8 p. m. 

From an examination of the 3 p. m. (Eastern time) tri-daily 
weather map of this date, the barometric trough is found to 


‘extend from the mouth of the Saint Lawrence southwestward 


to North Carolina. The wind-velocities along the southern 
edge of the trough ranged from 9 to 20 miles per hour, and on 
the northern edge from 8 to 30 miles per hour. In the former 
case the most violent winds were within from 50 to 75 miles of 
the tornado centres, while in the latter they were distant from 
300 to 500 miles. 

The temperature gradient of the tornado region at 3 p. m. 
(Eastern time) ranged in the extremes from 6°.27 to 8°.08 per 
geographical degree, the average of the several measurements 
being 7°.40 per geographical degree. 

Compared with the normal temperature gradient of that re- 
gion, as determined from the records of many years, which is 
found to be 1°.68 per geographical degree, the maximum depart- 
ure from the normal is 6°.40 per geographical degree, the aver- 
age being 5°.72. 

The tornadoes of September 18th occurred in southern Mis- 


to northeast. The time of formation varied considerably in| souri and northern Illinois, between the hours of 12 noon and 


the three states. In Michigan, from 11.30 a.m. tol p. m.; 
in Indiana, from 11.30 a. m. to 8.15 p. m.; in Illinois, from 11 
a.m. to4p. m. 


7.15 p. m. 
An examination of the 3 p. m. (Eastern time) tri-daily weather 
map of this date reveals a narrow barometric trough, lying 


Most of the tornadoes appeared at an early hour in the day, | nearly due east and west, between Utah and Indiana. The 


between 11.30 a.m. and 1 p.m. The usual time of occurrence | 
is from 2 to 6 p. m., as determined from the averages for | 
many years. The cause of this rather unusual occurrence | 
may be found in the temperature gradient and high wind- | 
velocities that existed as early as 7 a. m., eastern time 
From an examination of the tri-daily weather chart for that) 
hour, it was found that the temperature gradient of the tornado 
region ranged in the extremes from 2° to 5°.4 per geographi- | 


wind-velocities along the southern edge of the trough ranged 
from 5 to 18 miles per hour, the highest being at stations within 
from 60 to 120 miles of the tornado centres. 

The wiud-velocities on the northern side of the trough ranged 
from 5 to 12 miles per hour, the highest being at stations 
within from 260 to 400 miles of the tornado centres. 

The temperature gradient of the tornado region at 3 p. m. 
(Eastern time) ranged in the extremes from 5°.44 to 13°.05 per 


cal degree, the average of several measurements being 4°.5.| geographical degree. The normal temperature gradient for 
The normal temperature gradient for the 7 a. m. (Eastern time) | this region is found to be 1°.61 per geographical degree. Com- 


September charts for several years, for the tornado region, is 


pared with the current temperature gradient, we find that the 


1°.47 per geographical degree. Comparison with the normal,| maximum departure for the tornado region is 11°.44 per geo- 
then, shows an extreme departure of 3°.93, that is, the tem-| graphical degree above the normal, and the average departure 


peratare at 7 a. m., eastern time, was 3°.93 per geographical 
degree above the normal as a maximum, and on the average | 


7°.94 above. 
A recapitulation of the above facts and figures is graphically 


3°.03 above. This was a notable abnormal condition, consider- | shown in the following table: 


ing the circumstances of barometric pressure and wind-velocity 
at the time. Such conditions would seem to justify the expec- 
tation of violent local storms for the region in which they prevail. 

The most violent, though not the largest number of tornadoes, 
occurred during the afternoon and evening of the 16th, from 
4to 8.15 p.m. These storms, as well as those which occurred 
at an earlier hour, have their tracks charted on the 3 p. m. 
(Bastern time) daily weather map, it being the nearest regular 
observation to the hour of their occurrence. 

The temperature gradient of the tornado region for the 3 
p. m. chart ranged in the extremes from 4° to 18°.7 per geo- 


aphical degree ing 9°.02. 
graphical degree, the av erage being 9 02. The normal tem 6 
perature gradient for the 3 p. m. (Eastern time) September | september th a. m. to 8-24 14-230 | 5-32 S00-1, 000 | 18.07 


charts for several years for the tornado region is 1°.61 per) 8th... 12 moon to | 5-18 | 60-120 | 260-qoo [13,05 


geographical degree, which, in comparison with the current. 
temperature gradient, shows an extreme departure of 17°.09, | 


y 
y 


13 = Temperature gradients per 
=.. | geographical degree, at 3 p. 
| m., eastern time, 
| > s 
(3 | 83/2) Ss Sh 
Date of storm. Time. | = 
i » | gé > sé 
Milee.| Miles. |Miles.| Mile. | | ° 
7-40 | 1.68 5.72-6.40 
B15 9.02 | 1.61 7.4I-17.09 
15 | 
9.55 | 1.61 7.94-11.44 


that is, the maximum temperature gradient at 3 p. m. was, A brief study is thus presented of the meteorological condi- 
17°.09 per geographical degree above the normal, and on the tions attending the development of tornadoes on the 12th, 
average 7°41 above. Although the normal temperature 16th, and 18th of September. The prominence necessarily 
gradient at 3 p.m. (Kastern time) was only 0°.14 per geo-| given to wind-direction, wind-velocity, temperature gradient, 
graphical degree above the normal gradient for 7a. m. (Eastern | and the form of areas of low pressure, indicate their impor- 
time), yet the average departure from the normal gradient at | tance in a knowledge of the causes incident to tornado forma- 
3 p. m. was 4°.38 per geographical degree greater than at 7 a. | tion and the conditions which may justify their prognostication. 
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Report.of tornadoes for the month of September, 1886, by Lieut. J. 


Place. 


Ellington and near Burnside, 
Connecticut.a 


Jersey City, New Jersey, | 
Flushing, Brooklyn, and | 
Long Island, New York. 

Onancock, Virginia .............. 


Shelbyville, Illinois................. 

Seymour, 

A few miles south of Spring- 
field, Illinois. 

Tolono, Illinois ......... 


Savoy, [llinoie d 
Northwest of Hillsdale and at | 
Sylvania, Indiana. e 


Three miles south of Coving- 
ton, Indiana. 
Terre Haute, Indiana.............. 


Dundee, Indiana 
Alamo, Michigan g.................. 
Diamondale, Michigan h ......... 


Brady and Wakeshama, Mich- 
igan. 


Shepardeville and Saint John, 
ichigan.i 


Victor Township, Michiganj... 


Brighton, Michigan ............... 


Half mile northwest of Wake- 
lee, Cassopolis, Barron 
Lake, Penn, and Marcellus, | 
Michigan.! 

Rice Creek, Michigan m........... 


| 
Brooklyn, Michigan n.............. 


Bath Mills, Michigan .............. 
Joliet and 9 miles southeast of 
Plainfield, Illinois. o 


Buffalo, Missouri .................... 
Sentinel Prairie, Missouri p..... 


12 


16 


16 


P. Finley, Signal Corps, U. S. Army, Assistant. 


| | &y¥ = = 
| . | 2 zs. 
| 35 = 33 => 
= | = = sos 
| Feet. 
N, | Basket 160 tO SOME buildings and $5,000-$20,000  Postmasters at Wethersfield and To- 
trees. land; Geo. H. Goodwin, Burnside, 
| Connecticut; and Wm. A, Eddy, New 
| York City. 

6 p. m...... ne. Funnel Several ..... GOO. Quarterman, Flushing, New York. 

8 p. ne, Funnel B. M. Mears, Keller, F. T. Boggs, 

| Boggs’, Boggs’ Wharf, and Wm P’ 
Bell, Accomack, Virginia. 

11 a, m.. ne. Funnel ........... 2 jes . J. F. Liewellyn, Mexico, Missouri. 

4p-™..... ese. | Funnel +++ . E. G, Conkling, Seymour, Ilinois. 

4Pp. m...... ne. J. F. Liewellyn, Mexico, Missouri. 

4P-M......| me. J. F. Liewellyn, Mexico, Missouri; J. 
stable,and several H. Dunlap, Savoy, Hlindis. 
barns, Timbers 
were carried 
| through the side 
of a building 300 
feet away. 
ne. Funnel None.. None.. 660 . os 2,500 J. H. Dunlap, Savoy, Ilinois. 
11.35a.m ne. 1 BASIE, | Jease Houchin, Hillsdale, and Joseph C. 
to noon and smaller build- Swain, postmaster, Sylvania, Indiana. 
} ings. 
4p.m...... | ne. | Much timber and a ...... C, L. Myers, Covington, Indiana. 
| few buildings. 

11.3048 ne. | Funnel 2 X hotel, 2 stores, 2 135,000 J. F. Llewellyn, Mexico, Missouri; and 
| | | mills,ands5 barns. John F. Boynton, Syracuse, New 
| | | Very destructive. York. 

8.15 p. m..| Easterly) Funnel By EGO Dr. J. D. Ebert, Dundee, Indiana. 

| Easterly Funnel C, C, Adams, Alamo, Michigan. 

wind. 

Noon.....<.. | me. Ed, Bromley, Detroit, and J. A, Rus- 
| barns and wind- sell, Centreville, Michigan. 
mills, i 

About ne, Funnel | W. J. Van Velsar, Shepardsville, and 

noon | 2 barns, and many Ed. Bromley, Detroit, Michigan. 
smaller buildings. 

About Easterly Houses and barnes ..... Ed. Bromley, Detroit, Michigan. 

noon wrecked. 

ne. | Funnel Buildings of every | Many thou- Ed. Bromley, Detroit, Michigan. 
| description de-| sands ofdol- 
| stroyed. lars. 

ne 1 church, 8 barns, $5,000-86,000 Ed. Bromley, Detroit, Michigan. 
| and many smaller 
F | 660 J. M. Hoi Marcell 

10.30 &. D. e. | Funnel .......... | pol . M. Hoisington, Marcellus, A. 

Williams, Wakelee, T. R. Barron and 
T. M. Winchell, Barron Lake, and 
Francis A, Zerby, Penn, Michigan. 

11.30 a. m.| ne. Funnel 660 0 1,320 5 barns, 9 John B. Vernor, Rice Creek, Michigan. 
| mills, and a very . 
| large amount of 
| timber, 

About 1 | Easterly) Funnel ........... aan nomateed Cloud too high J. D. De Lameter, Brooklyn, Michigan. 

p.m. | | air tocause much 
| damage. 
About ne. houses and @ « Henry Little, Kalamazoo, Michigan, 
p.m. | | number of barns. 

ne. Funnel None.) Many 50 tO 300 20 HOUSES, TO barns, 75,000 Geo. B. Tilton, Aurora, Jas. W. Boggs, 

| | 2 factories, 1 ele- Plainfield, Wm. Osman, Joliet, Illi- 
| vator, 1 school, nois; and Henry Little, Kalamazoo, 

| | and many smaller Michigan. 

| buildings. 

3.30p.m.. ne. Funnel ........... 686, GED | | Sentinel Prairie, Mis- 

souri. 


a A large black cloud hanging very low and sweeping swiftly over the ground from sw. There was a low, ominous roar, growing louder and louder, a brief lull, and then increasing 


to the sound of a train of cars rushing through a tunnel. 
b The cloud had a rising and falling motion and swayed from side to side. 
to pieces. A piece of iron casting was blown a distance of three hundred yards and embedded in the ground, 


water, which was thrown to the ground beyond the creek with such violence as to cut holes in the earth, 
¢ The cloud was very angry iooking, preceded by white scuds in front, some of the points of which were low enough to touch the tops of houses, The funnel cloud was too high in 


air to cause much danger. 


Several of the massive stone steps leading up to the church were hurled down to the ground and broken 
In crossing Onancock Creek the cloud gathered up an immense quantity of 


d The clouds were observed in w. in rapid contortions, now rising to a considerable height, now descending to the earth. The funnel cloud was very narrow and jumped rapidly from 


side to side in a swaying motion, causing destruction wherever it touched 


Its contortions resembled a greatly truubled sea, rolling and tumbling along. 


roaring noise, like a train of cars; height, probably one hundred feet, and diameter fifty to seventy-five feet. 


e Funnel cloud was light blue at top, and in front black and ominous, as it rose from the horizon. 


The cloud was accompanied by a loud, roaring noise. 
Jf The cloud formed rapidly in the w., being made up from a collection of dark clouds which came from nw. and sw., brought to view about twenty minutes previously by an ordinary 


gale. 


The clouds had two narrow streamers or funnels of a very dark green color. 
[ storm was of a twisting character, and went in narrow strips or small whirlwinds, destroying everything in its path. 


Light whirling, black clouds, accompaneed by a great, roaring noise. 
i The cloud was accompanied by a loud, roaring noise, 
The cloud resembled a huge wheel in the western sky and moved with wonderful rapidity. 


ithe cloud appeared like a great wheel revolving in the western sky. 
i The cloud had a rising and falling motion and roared like a train of cars, 


junction came to the earth the more destructive the tornado. 
m The cloud seemed to be very low down and very ragged, and the sky had a dark, greenish tint. 
n The upper margin of the cloud was very dark, with a multitude of little eddies working toward the centre. 


o Two clouds from nw. and sw., accompanied by scudding clouds, moved rapidly toward each other. 


As it ascended it appeared to 


It was accompanied by a loud, 


drag after it three clouds of similar shape and color. 


It was accompanied by a loud, roaring noise, like a train of cars shaking the earth. 


The tornado current was evidently in the form of two cones with apexes united, The nearer the apex 


Lightning played freely on both sides of the rapidly approaching cloud, As 


the clouds met a huge, funnel-shaped cloud extended downward. The cloud acted like a balloon, bobbing up and down and swaying from side to side, but at the same time moving forward 


at a terrible rate of speed. 


p At 3.20 p. m. a foamy, vapory, irregular cloud appeared in the sw. 
northern portion and moved eastward very rapidly. 


in its path. 


The cloud was whitish, tinted faintly with green a 


For a time it remained apparently stationary, then all at once the southern portion separated from the 
nd purple. 


In ten minutes it burst upon us in terrific force, destroying everything 
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COTTON REGION REPORTS. 
In the following table are given the means of the maximum 


and minimum temperatures and the average rainfall for the | 


cotton districts during the month of September. For the pur- 
pose of comparison, the averages for these districts during the 
four preceding years are also given. The rainfall, as compared 
with the averages of four years, is largely deficient in the 
states of North Carolina, South Carolina, Georgia, Florida, 
and Alabama; the deficiencies are especially large in the dis- 
tricts of Montgomery, Atlanta, Savannah, and Charleston, pro- 
ducing in those districts a drought which was injurious to some 
crops but rather favorable for gathering the rapidly open- 
ing cotton. The monthly rainfall of the districts of Little 
Rock and Galveston was more than double the usual amount. 


The means of the maximum and minimum temperatures are 


above the average in nearly all districts : 
Temperature and rainfall data for the cotton districts, September. 


Rainfall. Temperature, 
Maximum. Minimum. 
= | °° | Butremes 
= = - = Sept. 
Districts, | = BEE for Sept., 
lack. Inch Inch ° ° ° ° ° ° 
New Orleans 2.01 4.14 + 1.23 87.7, %.8 — 0.9 66.3 68.8 2.5 97 43 
Savannah 4.22 1.92 — 2.30 8.3 88.0 1.7 67.1 | 68.9 1.8 99 43 
Charleston 440 2.008 — 2.58 85.7 1.3 64.5 | 65.8 1.3 
Atlante 3.02 1.00 — 2.02 | 83.5 | 85.4 1.9 62.7 | 65.2 2.5 9 4 
Wilmington 4.79 2-42) — 2.37 Sa.1 | 84.4 2.3 61.6 | 64,8 3.2 97 50 
Momphis 4.56 1.39 84.8 8.5 0.3 60.7 | 63.2 2.5 
Galveston 3.00 6.75 3.15 87.7 | 88.2 0.5 65.6 | 69.5 3.9 100! 36 
Vicksburg 3.46 4.15 0.69 «687.30 0.5 64.1 | 69.7 5.6 97 48 
Montgomery... 2.07 0.96 — 1.51 | 8,1 | 87.5 1.4 | 63.4 | 66.7 3-3 9 38 
Augusta «1.04 — 1.16 84.8 85.5 1.0 65.2 65.5 0.6 53 
Little Rock 1.95 + 3.40 86.1 &.7 0.6 4 | 64.1 4:7 wo! 40 
MOD 1-99 1.81 — 0.18 | 88.4 87.5 — 0.9 65.0 | 65.7 0.7 99 | 42 


RAINFALL IN THE TEXAS COTTON REGION. 

The following, from the special annual edition of the “Gal- 
veston News,” of September 1, 1886, containing a tabulated 
statement and remarks on the rainfall in the Texas Cotton re- 
gion, from April Ist to October 31st, for the years 1882, 1883, 


1884, and 1885, and from April Ist to July 31, 1886, was pre- | 


pared by Mr. E. O’C. Macinerney, Collector of Customs at 
Galveston, Texas, from data furnished by the Signal Service: 


Station 1882. 1883 1884. 1885. 18386. 

Austin 13.90 13.38 9.27 10.98 6.41 
6.72 10.54 18.76 6.26 11.85 | 
Brenham ....... 3.69 7.99 
18.18 6.57 20.34 17.06 +79 | 
Cuere . 7.22 12.03 13.29 17.86 6.30 | 
Dallas caste 23.06 16.56 22.44 22.2 3-31 | 
36.40 20.78 38.45 45. 9.57 
Hearne mee 10.85 12,05 18.40 22.75 
Houston 15.75 28.94 43.81 18.48 10,66 
17.56 15.04 19.66 18.86 9.22 
2.57 1.87 12.98 32.73 9.74 
11.14 13.45 17.20 0.1 2.03 | 
1.14 7.84 8. 0.39 
Palestine 35.56 20.75 33-97 21.26 7-50 | 
Ban Antonio 20.24 8.10 tt. 23.57 9.12 
eee 29.72 21.09 28.95 22.63 12.17 
Tyler ; 32.27 7.9 4.92 
Wace 17.59 25.2! 4.20 
Weatherford 41.89 19.88 2.04 
Weimer 23.95 21.61 7.08 

408 16 260.13 477.06 397.95 146.26 


The tables are instructive to the extent of showing that in the year 1883° 
when the rainfall was below the average, the cotton crop for that season was 
also below the average. 

In 1884, while the total amount of rainfall was above the average, its distri- 
bution was so uneven as to cause a shortage as marked as if the rainfall had 
not beex up to the average. Of the 477.06 incaes reported for the seven 
months from April Ist to October £1, 1884, 874.25 inches fell during the 
three months of April, May, and September, leaving but 102.81 inches for the 
months of June, July, August, and October. Owing to the great evaporating 


! 
wer of the sun in the months of June, July, and August, they are the months 
‘in which the rainfall is the most needed. Any lack of a sufficiency of rain 
during these three months must necessarily be followed by a [pr pas neg 
impoverishment of crops, particularly of the cotton crop. Should this assump- 
tion be correct, it oul be consistent to assume that the cotton crop of Texas 
for the current year will fall below the expectations of the early spring, but per 
haps not so much so as might be expected in comparison with the small rain- 
| fall from April Ist to July 31st, viz., April 53.93, May 4.85, June 48.87, and 
| July 38.61 inches, on account of the fact that in June and July it was so much 


greater than in the two months of April and May. 


_ The Chief Signal Officer recognizes that the reports are not 
‘all that they should be, but they are the best that the means 
‘at hand can secure. A larger appropriation for this branch of 
the service has been requested, and those interested in it 
should see that this feature of the Signal Service work is 
‘properly supported. 


| NAVIGATION. 
cS STAGE OF WATER IN RIVERS. 
The Ohio River was very low throughout the month; at Louis- 
‘ville, Kentucky, navigation was partially suspended. In the 
| following table are shown the danger-points at the various 
river stations; the highest and lowest depths for September, 
1886, with the dates of occurrence, and the monthly. ranges: 
Heights of rivers above low-water mark, September, 1886. 
[ Expressed in Seat and tenths. } 


 § Highest water. Lowest water, | — 
ec. a 
| Date. Height. Date. | Height., * 
= | = 
Red River : | 
Shreveport, Louisiana.......... ......... 29.9 ge 1.4 —1.0; 32.4 
Arkansas River : | 
Fort Smith, Arkansas...............000 22.0 15 8.7 1,2 2.§| 6.2 
Little Rock, Arkaneas.........c.0000000. 23.0 19 6.5 5 2.3 4.2 
Missouri River : | 
| Yankton, Dakota............ 24.0 1,2) 17.8 30| 16.6! 1.2 
Omaha, Nebraska ........ 18.0 1to4 8.0 25, 30 7-0; 1.0 
Leavenworth, Kansas ... 20.0 1,5 6.8 23 to 28 | 5.6) 1.2 
Mississippi River : 

Saint Paul, Minnesota.................... 14.5 9) 2.8 2 2.0 | 0.8 
| La Crosse, 24.0 24, 25 6.2 15 2.9 
| Dubuque, Towa ........00..cccceceereneeree 16.0 29, 30 5.8 I 3.1 2. 
| Davenport, Lowa  1§ 40 | 29, 30 3.8 15 to18, 22, 2.0 | 

23 

Saint Louis, Missouri ................. .. 32.0 29, 30 7-4 2,3 $9} 1%§ 

ee 40.0 | zs] 120.2 17 5.3 4.9 

Memphis, Tennessee........................ 34.0 1,2 8.4 18,19, 29, 30 5.4| 3.0 

Vicksburg, Mississippi ........... 0... 41.0 | 8.3 23, 30 4-5| 3.8 

New Orleans, 13.0 | 9| 16,17, 18,29 2.7/ 1.5 

Ohio River: | | 

Pittsburg, Pennsylvania ................. 22.0 30 6.9 1 6.1 

50.0 | 7-4 18, 19 4.0 3.3 

Louisville, Kentucky ...... 25.0 2 5.2 16 32.4 

Cumberland River 

Nashville, Tennessee ..............0...00 40.0 20 10.0 14 2.2 7.8 
| Tennessee River : | 
| Chattanooga, Tennessee ................. 33.0 | I 3.4 27 to 30 2.0 1.4 
Monongahela River | 
| Pittsburg, 29.0 | go 6.9 I 0.8 6.1 

Savannah River : | | 
Augusta, Georgia ...... 32.0 | 16) 11.0 jo 
Mobile River : 
25 18.8 5, 19 16.7 2.1 
Sacramento River : 
| Sacramento, California 1,2 8.2 


Is 7-5 | 0.7 
| | 


1,2 3-9 22 I.t 2.8 
| Colorado River : | 
6 18.7 4, 29, 30 | 15-5 


| Willamette River : 


3.2 


FLOODS. 


__ Sioux City, lowa: heavy rain fell on the afternoon of the 
6th, doing much damage. The sewers were inadequate to carry 
off the volume of water, in consequence of which the streets 
were flooded, and in some parts of the town houses damaged. 

Raleigh, North Carolina: on the 9th heavy rain fell through- 
out eastern North Carolina, flooding streams and overflowing 
the lowlands. A large mill dam on Walnut Creek was broken 

by the pressure of the water and several flouring mills were 
carried away and bridges wrecked. 

Santa, Fé, New Mexico: during the 11th, 12th, and 13th 
heavy rains fell in the region between Socorro and Albuquerque, 
|New Mexico, washing away several miles of the Atchison, To- 
| peka, and Santa Fé Railroad bed. A bridge over the Salida 
| River was badly damaged by the freshet. About twenty-five 
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adobe houses were destroyed in Socorro and a number washed 
away in San Marcial. 


Reed City, Osceola county, Michigan: a severe thunder- | 


storm pervailed between 4 and 9 p. m. of the 24th. The storm 
was accompanied by anusually heavy rain which flooded streams 
and damaged property in this county to the extent of 850,000. 
The Grand Rapids and Indiana Railroad was badly washed 
out between Reed City and Crapo. Several mill dams in the 
Hersey River broke during the night, considerably increasing 
the volume of water in the stream and causing several wash- 
outs along the line of the Flint and Pére Marquette Railroad. 


HIGH TIDES. 


Eastport, Maine, 28th, 29th. 

New York City, 28th. 

Smithville, North Carolina, 30th. 

New River Inlet, North Carolina, 3d, 14th. 

Wash Woods, North Carolina, 29th. 

Cedar Keys, Florida, 25th. 

Galveston, Texas, 24th. 

Bainbridge Island, Washington Territory, 28th. 
LOW TIDES 


New River Inlet, North Carolina, 17th. 
Cedar Keys, Florida, 21st. ; 
ATMOSPHERIC ELECTRICITY. 
AURORAS. 

Tatoosh Island, Washington, Territory : a white auroral light 
was seen at 9.10 p. m. of the 9th. The aurora increased in 
brightness and at 9.40 p. m. it had changed in color from white 
to a bright yellow and extended from 30° west to 40° east of 
the magnetic meridian, altitude 15°. Shortly after 10 p. m. 


| 15th.—Windsor, Illinois. 

| 17th.—Vevay, Indiana; Duluth, Minnesota. 

19th.—Pekin, [linois. 

| 20th.—Cornish and Orono, Maine; Blue Hill Observatory, 

Cambridge, and Milton, Massachusetts ; Escanaba and Traverse 

‘City, Michigan; Nashua, New Hampshire; Embarras, Wis- 

consin. 

| 21st.—Fort Totten, Dakota; Cambridge, Massachusetts. 
22d.—Pekin, Illinois. 

| 23d.—Pekin, Illinois. 

27th—Kalamazoo, Michigan. 

29th.—Gardiner and Orono, Maine; Cambridge, Massachu- 

|Setts; Poplar River, Montana. 

| 30th.—Fort Totten and Webster, Dakota; Bancroft, Iowa; 

Gardiner and Cornish, Maine; Berlin Mills, New Hampshire; 

Oswego, North Volney, and Syracuse, New York. 


THUNDER-STORMS OF SEPTEMBER, 1886. 

| [By Jr. Prof. H. A. Hazen. ] 

| The total number of reports during September were, as fol- 
‘lows: voluntary observers, 450; Signal Service, 181; special 
thunder-storm observers, 1,079; making a total of 1,710. The 
days of greatest frequency were, 10th, 92; 19th, 174; 18th, 
108; 19th, 176; 22d, 133, and 23d, 130; and of least, lst, 10; 
4th, 22; 6th, 23; 14th, 11; 20th, 18; 25th, 17; 29th, 14; and 30th, 
0. The day of greatest number was the 19th, and, contrary to 
the usual law, most of these storms occurred not far from 7 a. 
m. The conditions of pressure, temperature, and wind-direc- 
tion are exhibited on chart number viii. The figures printed 
very near the centre of each state indicate the number of storms 
reported in each case. As the number of stations in Ohio is 
much greater than in other states, the number of storms has 


numerous well defined streamers appeared. The display con- 
tinued visible until dawn of the 10th. | 

Escanaba, Michigan: an auroral light was visible from 1 a. | 
m. until dawn of the 10th; it was again visible at 11 p. m. in| 
the form of several long streamers. The light was obscured by | 
clouds at 12.30 a. m. of the 11th. 

Duluth, Minnesota: an auroral light was visible at 11.20 p. | 
m. of the 10th; at 11.30 p. m. beams were quite numerous. | 
The light was obscured by clouds at 1.45 a.m. ofthe llth. 

Mackinaw City, Michigan: an auroral light was seen at 7.50. 
p. m. of the 20th; azimuth, 90°; altitade, 20°; color, very light 
pink. 

Eastport, Maine: an auroral arch of about 10° altitude was | 
visible from 7.45 to 10.10 p. m. of the 20th. A faint auroral 
light was seen from 7.30 p. m. of the 21st until after midnight. 
An indistinct auroral arch of a dull white color was visible 
from 11 p. m. of the 29th until 1 a. m. of the 30th. 

Alpena, Michigan: a faint auroral light was seen on the 
northern horizon at 9 p. m. of the 20th; it disappeared at 11.38 
p- m. 

Fort Buford, Dakota: an arch of auroral light, was seen on | 
the 29th at 10.15 p. m.,; extending 15° on each side of the north | 


been divided by ten in that state. 
CHART OF ELECTROMETER READINGS. 

[Prepared under the direction of Prof. T. C. Menpenna.t, Assistant. ] 

Observations have been made during the month of Septem- 
ber at the six stations supplied with the necessary apparatus. 

At Washington City, the highest indication was given on 
the afternoon of September 3d, during prevalence of haze. 
The lowest indication was given on the afternoon of the 26th, 
during cloudy, windy weather when the barometer was falling 
rapidly; this is the only date of negative electricity during 
the month, although there are several dates of very low posi- 
tive. Rain occurred on the 8th at 11 a. m., during early morn- 
ing of the 9th, and on the 15th during the 9 a. m. and 1 p. m. 
observations. All of these dates show at the time of rain much 
lower values than the average. 

On September 7th, during the afternoon, a set of observations 
was made at the top of the Washington Monument. The wind 
was light, from the east, the sky nearly covered with cumuli 
clouds. The values obtained were very steady in character 
and rather below the average. It was noticed, however, that 
on grounding the needle, a spark could be obtained, although 
the potential indicated was less than 300 volts. On several 


point of the horizon. The light was visible until after mid-| other occasions when sparks have been given in this way the 
night. | potential indications were very much greater. On several clear 

Saint Vincent, Minnesota: at 10.25 p.m. of the 30th a white | days the lowest values of the potential, at which sparks could 
auroral light was seen in the north, rising to an altitude of | be obtained, exceeded 700 volts. About 3 p.m. on this date, 
about 20° and having an azimuth of 90°. The display was | September 6th, the cumulus clouds disappeared and the sky 
not active but remained as first observed until after midnight. | remained generally clear, excepting a few cirro-stratus clouds 


Mackinaw City, Michigan: at 10 p. m. of the 30th an auroral | 
light could be seen through breaks in the clouds. The sky | 
began to clear at 10.30 p. m., showing the light to be of a gray 
color; altitude 20°; azimuth 75°. | 

Auroras were also observed during the month, as follows: | 

8th.—Cambridge, Massachusetts. 

9th.—Vevay, Indiana. 

10th.—Windsor, Illinois; Vevay, Indiana; Bancroft, Iowa; 
Poplar River, Montana. | 

11th.—Bethlehem, Pennsylvania. 
13th.—Fort Totten, Dakota. 
14th.—Wellsborough, Pennsylvania. 


and a light haze. This change did not affect the character or 
value of the indications to any marked extent. 

The first diagram of chart vi represents a set of observations 
made simultaneously at the top of the Washington Monument 
and at the Instrument Room of the Signal Office on September 
21, 1886. The difference in elevation of the two places is about 
four handred and fifty feet. It wasa bright day, the wind 
from the northwest, and a trifle hazy. The values obtained at 
the Monument were much less than might have been expected 
from the character of the day. On September 26th observa- 
tions were again made at the Monument, and, as before, the 
potential values were quite low; the values at the Signal 
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Table of miscellaneous meteorological data for September, 1886— Signal Service observations. 


Temperature of the air (in degrees Fahrenheit). Winds, | 
New Euglaud — 20. 
ortiand ove 30.00 07 30.10 30.50) 3 29,60 120 2— 2. 2. 
-6 978.6 55.8 2. 1.33 4,548 |B. 914 7 
New 107 39.01 .. 50.12 30.44 | 4 29.68 12/0.76, 63.2 0.9 4 72 4 55-34 5 6 8 6 By 647 24 8. 8 715 5 
ondo 67 12079 64.64 1.3 79.011 71.4 5$7-3\35.827.020 6,2 979. 57.6 3. -44 4,047 n. 
1. Addantic Stat Leal of 
i fig) $0.04 ........ 39.12 30.49 | 4 29.68 120.81) 63.4 89.0117, 73.7; 40.3 2a) 048.7:33-5 3 26, 2 
Philadelphia $9.02 30.13 30.43 | 3 29.71 I2 0 72, «69.2 2.5 17 79.3) 5 ders 2:2 
Randy Ho 1210.72) 1.6 7-5 ge. §-11570.5 58.7 1.95, 3,442) 8. sw. (26 3 519 6 
+6 2 71.6 0.7 428 79.1) 59.921 66.1 29,5 22.223 5.6 63.5 4.63— 0.14 4,254 ne. 21 n 20) 61311 
Somth Atlantic States 
Ohariatte. BoB 29.39 .06 30.12 30.35 2 29.80 120.55 72.4.— 1.4 90.8 82.5) 3-3 3 r 2 
Ritts | 72.84 0.4 66.224 72-019 915-627 2.0 381.3 66.3 4-03 10,865 ne he 71211 
30.07 4.04 30.08 30.26 2 29.84 120.42 75.34 0.8 is 81.1 2 3.30 19.2 4 8.11382.9 60.4 — 5-99 6,336 ne 24 ne. | 6 51213 
30.04 ‘08 30.06 30.19 25 29.86 3010.32, 78 et 0.8 92.014 85-4) ©.028 73.526.019.328 4.4 382.1 72.2 4.91 — 3.07 ne e. 144715 
Florida Peninent | .38— 4.18) | 8 
25 2.82 5910-30 79-3“ 1.2, 92-4/13, 87.0, 7.11 72.0 5.01 — 5,446 ne. 26 41214 
Bastern Gulf States -53\— 2. 22) nw. 21414 
86.3) 54-730, 71.4 37-9 23-539 4.61975.2 68, 4,953) 19 
Mobile ......... 5 $903 30.03 30.14 3 29.92 140.23, 77.6-+ 0.8 91.717 20 
to 2 90.20, 77.9— 0.1 92.012 85.3 1.8.30) 72.7 30.2 5-2 2581.0 79.8 4.09— 0.83 5,524 ne. 27 ne. 13) 516, 9 
| 
Western Gulf Slates 18 10 WI 
Fort Smith... 470 29.52 —.02 29.06 $0.22 52.925) 65.9 6.24 3-24 3362 se, 2b SW. 51312 
29.08 24 0.48 77.1— 0.4 91.8! 9 85.9) $3.7/30) 70.038. 1121.8 6.3/23'82.5 70.7| 4.12— 0.42 6,104 n. 24 He. 2015 815 7 
| | | 
Rio Grande Valley. 2 85.3) 62.7130) 72 927.817.4 2 3.82190.8 74.7 30.57 24.95, 5,595 8 68 e. 22/20 617 7 
Browneville ......... 99-58 — +02 29.89 30.06 29 29,15 220.91) 77.9— 1.7 90.5 “Sel 23. ~~ 2.2 s. 10161115 4 
Rio Grande City... | 33° 29.75 29.94 30.17 29 29,74 23/0.42! 79-5— 2.1 98.2 3 8.9 63 399) 3 2.022 7 4-91 3,749 
mato Val. | 17 mw. 8 Suri 
783, 29.32 30,11 30.30 3 29,88 120.42) 71,.0-+4 0.7 91.317 82.3 48.4 30 62.5 
GAO 99.12 30.13 30.33 29.88 390.45, 2.6 go.1 18 81,7) §2. 3°) 64.21 6:20 3-34 | ce, | 
Memphis 320 20.74 OF 39.05 30.23 29 29,82 73.4 1.9 91.010 83.6 33-4 29) 7. —he 4, | dal 4 
20.52 OF 30:08 30.20 3 29.86 140.40) 71 Blas 58.3 1.63— 1.35 26 nw 3 6/1212 
Louleville ............. §51 29.52 39.09 30.30 2 29,86 270.43) 69 24 81. $8.9.42.625 330 2775.9 57.7 Se BO 3, 224 se 28 w § 13/12 
Greencasti+ .......... hur 29.15 30.08 | 30,33 18) 29,98 $90.55) 66.2......... -3 9 75.3 -4 58. 0077 3.390 22 6. 11610, 518 7 
Indianapolis 766 29.28 +.04 30.08 30.34 18 29.77 300.58, 66 it 27|76.1, $9.8 1.30— 1.02 se, | ow. 8 513,12 
-02 2 25.75 390.64, 67 2+ 2.3 92.110 79,1 47 +5) 30) 5®.344.6 29.7 25 59-3 2.86 -+4+- 0,27 3,916 8. 22 sw. 313% 
| | 
335 29.71 OF 30.08 30.45 3 29.65 100.80 60.4— 1. 57.910 68.6 22) §2.748. ~ by 34] nw. 6 
Rochester... bat 29.42 30,08 3% 44 2 29.57 390.87 61.3— 0.6 89.8110 72.3) 4 ow. | aw, 13) 
681 29.35 +02 30.07 30.40 2 29.71 270.69 7, 75-9 22 sles. 0.37 6.461 ping 32, w. (16) 9 41412 } 
698 29.41 90.08 30.40 29.68 630 9.82372.9 53.8 3-74 4,710 sw. 26, w. 19/16, 519 6 
> ; or 66 . . . ° 
= 29.98 90.06 | 2 29.64 300.73 64.84 B53 8 42-9130) §7.642.423.930 8.34395.7 6,034) 30m. |19)13, 7113 10 
dake d . / 16) 9 18) 3 
Gop 29.39 OF $0.02 | 30.35 | 29.57 300.77, $6.0— 0.9 ~ 28.0113 6.022 82.5 49.3 4-06— 0.15 5) 328 sw. | 26 aw, 29/15, 910 5 
Recanabe ...... ....... 608 29.32 —.01 29,08 30.34 ' 29.53 290.80) 55.0— 1.4 75-% 7 47. sla ail 
Grand Haven........., 6202936 .00 30.02 30.36 18 29.63 390.72) ©1.0-4 0.7) 82.0 3) 68. 1118 9175.0 2.03 7,465 sw. 28 w. 12 17) 91S 
Marquette ...... ...... O72 29.23 —.03 29.96 30,30 18 29.42 2910.88) 1.§ 89.5 5-3 47. 997.5 53.6 4.734 3:29 40 ow. sits 
Port 633) 29.38 4.03) 30,06 39.39 2 29.04 390.74 O1.4-4 0.4 89.5 1.0 27.213, 9.02671 55.8 6, ide 4 5,543 se 22) nw. [18/13 514.11 
30.31 18 29.61 9010.71) 60.7— 0.2) 84.2) 69.6) 38.0129) 830.6 6.05-+ 1.62 4,607 ne. | 30 nw. 518 
99.20 —.03) 39,04 39.29 18 29.56 |150.73 50.0— 5.5 77.9 6 60.2 44.447-8.90.0 1) 5, 6. ha 
| | 
....... B23 28.90 —.0% 29.91 30,30 20 29.26 $4.2— 1.4 3.2044. aw nw. 29 8 71211 
Seint Viecent. Sag 29.02 —.05 29.01 59.35 (20 29.38 140.97 50.4-— 2.1) 83.6 4 3. 24.920 3 ales Sails “alaalgp 3 2.381. 338 nw. 
Biemarck . 1,694 25.12 29.94 30.26 18) 29.45 140.82 S4-3-— 1.0) 91.8 5) 69.0 21.7118 iw. 318 
Fort Buford... 1, sa 27.91 29.89 30.23 30 29.37 |140.86 §2.9— 1.3 86.0 1 69.0 20.3/30 nw. | 48) nw. 13 
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Table of miscellaneous meteorological data for September, 1886-—Signet Service observations—Continued. 
ls Atmospheri in inch 
Temperature of the air (in degrees Fahrenheit). Winds, 
| = 
| =| simi le 
| z | Extremes. Extremes & | Daily ranges. 4 velocity. 3 
Upper Miss, Valley. | | | | tae 
Saint 831 29.06 |—.02| 29.95 30.27 |20 29.50 150 78 0.7, 88.1, 6 69.2 +0130 48.8 55.1 33+7|14) 5-6 1875-4 49.4| 3-69'-+ 9.33) 5,393 32) W- 3 
La Crosse.. — 725 29.24 + 03) 30 OL 30,32 |18 29.60 150.73 0.3 .5, 6 79.7 54-5S4-! 25.4) 14) 5.7 55.0) 3-21\— 5, 783) 8. 32) NW. 719) 4 
615 29.30.00) 30.01 30.29 [20 29.68 150.61, 65 4+ 1.2 6| 75.5 37.6|30| 57-0S!I-9 5.5 107.8] 53.4) 2.43/— 9-92, 5,520 34, mw. 1814 9114) 7 
Dee 849 29.10 |—-02) 29.98 30.30 |20 29.58 150.72 65.14 1.3, 93.2 6 79-4 33.7\30 57.0 7.6 8175-3) 59.3) 7.934 4.54) 4, 120) sw 24, W. 16117) 
665 29.30 | 30.00 30,28 |20 29.65 150.93 1.0 91.9 6| 74-2 54-4 $0.7 871.1) 53.0) 3-10 1.77) 3,846) 8. 20, W. 11,13) 7,15) 
Keak ult. « 618 29.36 30.01 30.31 |20 29.69 15/0.62 .2+ 2.0 777-8 59-9 §0,.025-¢ 3.62 70.4) 57.2 3.98 0.30, 6,331) 32) Be. 112) 5 13\12 
359 29.7! +02| 30.07 30.24 20 29.86 150.38 70.8 1,2 79-7 5§0.8)30) 37.7 26.8) 29) 5.9 2674.6) 61.3) 2.52, 0.20 4,409 8. go 30 7 
Springfield ...... 644 29.39 30.06 30.33 [20 29.71 190.02 68.24 2.1 89.6 9 77-3 44.630) 8 7.42571-5| 57-9 3-81 5,404) 5. 24,8. 515/10 
Saint Louis .......- 29.45 30.04 | 30.29 29.72 16/0.57 3.9 91.5 9) 80.4 47.0130) 64.0 44.5 8.7 25/01.2 §7.1| 9.60) 9-39 7,842) 8. 4o. W. 16)11| 
Missouri Valley. | | | | 
LaMar 1,028 28.99 | 30.32 20 29,70 150.62 91-3 7| 81.9 42.5)3 60,3 324/71-9 58.9) 6,471) 8- 28 8W. 
Leavenworth.. 2 29,11 30.27 20 29.60 150.67, 7° st 3-4, 96. 7) 83.4 40 57.5, 2.75|— 9.80 5,43° 22) DW. 316, 7) 
Omaha........-- .| 1,113 28.83 30.00 30.30 |19 29.57 150.73, 65.3-+ 3-1 92-722) 77-9 39.9\30| 55-852 8 10. 1/25/69-7) 53-5) 4.45+ 1-89, 5,534) 24, BW. 1619) 7 
Valentine .. 2y603 27.28 | | 29.95 30.32 28 29.46 140.86 3.7 93-423 74-0 34.7/28) 47-1 58.7 8.6 1/§6.6| 41,0) 1.18) mw. | 42) DW. 7 tS 
FUTON 1, 307 28.55 |—-02/ 29.94 30.31 8 29.39 149.91 2. 94.923 73-8 27.9\30 46.2 67.044-O74 11.611 63.7; 44.1) 9-32) 559 34, 8€. 14/10) 
234 28.63 —.04) 29.93 30.26 17 29.43 140.82 61.9-+ 0.6 91.723, 74-4 33-9\30| 5?-3 7.0 6) 50.6, 3.45+ 6,1 32) 8. 1511, 
| | | 
Northern slope. | | | 
Fort Assinaboine 27.16 29:98 | 30.29 | 7 7 29.50 250.78) 0.5) 84.6 1 66.6 31.5) 6| 41. 6 16)56.7) 3.8) 0.18) 7,648 sw. | 41) 23,5) 9 
Fort Custer*......... 3, 040 26.84 +02) 29.97 | 30.34 'a8 29.50 250.84) "36.0— 1.6 89. 30.0/29| 40. 0 5 16/60. 40.2) 0.66-— 0.08 | 6 
Fort Maginnis ... 4, 340 35. | 30.30 29.50 140.80 51-0— 1.1 82.9 2) 64.8 27.1| 6| 40.1 SS. 8 34.7) 611.4 20/56.0 34. 4) 1.17/-+ 0.48 7,192) nw. | 46) BW. 5) 3 14|13 
Fort Shaw 3+ 55° 26.96 | 30.35 29.50 250.85 52.8— 0.2 82.413, 68.4 32.3| 6| 41-4 5°! 38.5) 1. 0.42 2 195 Ww ne 6 41s 
Helena 4,009 25.36 4-02) | 30.37 29.59 250.78 9— 3.0 81.8 1| 65.7 31.4) 42-0 50-4/34-0 1) 8.8) 3/500 36.0, 2.40; 0.89) 5,342) 30 8W. 26 7 915 
‘ Poplar River . OBO 27.B2 | 29.93 | 30.29 30 29.46 140.83 85.6 69.9 17.0)30) 36.3 18.1 17/06.6, 40.9) 0.21;— 0-44 7,190 W 48 Ww 9 4 1,19\10 
25.41 oa} 30.03 30.39 |28 29.60 23/0.79 33. 0.1 83.223) 65-3 35.317 10,027'64.7 41.2 1.06) 0.25 1,610 sw, | 18) 8 23 5 2 9119 
North Platte...) 2,841 27.07 ‘29.97 30.38 28 29. 52 150.86) "“61.6— 0.2 "91.022 "74.6 58.0) 16) ‘50. 433- 4\22| 7-4 7/66. 2 1.22\— 0.13 §,826 n 32| § 5 3 1 
3 Middle slope. 
Den 5: 294, 24-77 29.92 30.44 28 29.45 15,0-99) 60.4|— 0.7 85.7/21 75-1) 29.028 45. 6 56.7 7/52-8| 39.6) 2444 11118 
3 Pike’s Peak......-. 14) 134 17.90 29.96 | 30.27 |26 29.62 1510.65, 32-0\-4 0.5 5| 27- 20.4) 0. 17 © 
> West Las Animas.. 3,899 26.05 — | 29.90 | 30.41 |28, 29.47 15/0-93 64.7\— 0.3 93.818 $2.4) 33.1 28 48.7) I. 27 4 410/16 
Concordia......+ 1, 334 28.53 | 29.96 | 30.34 |28 29.49 93.3/22) 81-0 39.4/29 9 9.7 2508.6) $7.1) 3- 27 9 4 
Dodge 2,523 27-42 30.44 28 29.57 15/0.87 90.5) 3 38.028, $0.9 8 311/76.3, $8.6) 2. 24 4,7 914 
Fort Sill ... .. 1,200 28.78 .00) 29.99 | 30.35 28, 29,62 15/0.73 3-2 94. 310 86.5) 67.044. 2\28.4)10| 7.0 12/63.3, 61.0) 2. 19 7 411/15 
1,745 28.22 29.98 | 30.33 |28 15|0.65 91.2) 9| 84-1) 50.9)30 66.7 40.3 24. O15) 6.9 2470.9 63.0) 4.17 . 116 7 
Fort Davis.. ....-...-- 4,928 25.23 —-04) 29.95 | 3933 28 29.75 24/0.59 1.2 91.0) 3 82.2) 58.9 51-5 33- Sirs| 9.5,29/02.7, 52.8 3-25 . 128 9) 1161 
4 Fort Stanton......... 24.05 29.90 | 30.25 |28 57 1) 71.3) 47-7 48.5,3°.7 17) 9.4 6 48. 8) 9 8 an 
2 Southern plateau. | | | 
El Pasof......- 3, 764, 26 28 25.94| 30.28 29.76 53) 71. 90.6 97.6 1) 85-4) 43.3/30| 62-1 54- 3/36. 3)30|12.2) 99.8 1.16) 0.04 3 9 1/13) 6 
Santa «| 7,026 23. ‘37 30. | 30.32 29.75 57| 57- 1.7 75.2\19) 69.4, 38.0/29 48.5 37.2\29. 4130 8. 12 62. 43. ‘0 4.02\-+ 2.72) 3,847 ©. | an 2010 
Fort Apache ......... 5, 026 25-07 29.96 | 30.16 |29 29.76 40, 4.0/4 0.6) 88.9) 19) 2 41.7/27| 50-0 47.241. 7\17| 116.8 964. §0.1| 3.16) 1.58) 4,342, | 3 ne, | 8 8 
4 Fort Grant...... 4,910 25. 288 | 30. 129 29.81 246. 69. — 1.8 87.0|17 §2.3/29| 60.6 34. 7\28. 4 10 $I. 3.49-+ 2.26 5,335 
2 Fort Thomas......... 2,710 30.13 39 29.68 24\0. 4s) 72. 6\— 0. 5 87-6) 48.1/27 60.2\48. 2 17 ‘988. 54-4) 1.18) 0. 63 "2,628. 
Prescott... 24.78 —.01 29.93 30.10 29.73 24\0.27) 1.1) 86. ‘Bo. 3 50.443. 0199-3 1| 40\— 0. 68 3,576 8w. 
Yuma... 29.53 103 29 84. 4. 7 98.7 62.0/28, 70.742.5 35. 6/28|20. 1\49. 60.5 0. 2,969 ne. 
Middle plateaw. | | 
I Fort Bidwell ......... | 4,615 25.44 - | 30.04 | 30.28 8 29.82 22/0. 45, 60.2} 87 6\12| 75-5, 31.824, 42-955- $ 40.9 12/21. 4136.4, 31. 2 © .00) | 3,159 |26 
2 Winnemucca......... 58 25.04 29.96 | 30.28 27, 29.69 39 8i— 0.5 7\12| 79- 025) 39.9 03-7 $0.4 17|25.3|20|22-4, 0.35) 4,735 me. | 27, ne. % 2/2 
4 Frisco 06 23.70 .....- 29.83 | 30.19 28 29.56 23/0. 62.9} 2.2/17| 72-8) 38.725) 54-043. 6,783 0. 32 8 4 10 2i2 
4 Salt Lake City 8 25.66 +-.03 29.95 | 30-33 28 29.58 4/0.74) 62.3\— 1.9 87.7\22| 37-528) I §0.2 8 17|14.9|20/00.7, 47-9 1.88)-+ 0.99 3,734 mW. | 22 © | § 3) 7/22 
2 Montrose. 284.34 | 29.91 | 30.27 28 29.64 15j0.62) 75-7) 31-1 28 9.2) 1/50.0 38.1 1.06) 49394 | 32) 6 5 1 Slat 
2 Fort Bridger......... 643 23-57 | 30.47 28 29.69 78) 51 78.1/21| 98.0) 15.028, 36.163.1.47.1 28\13.2| 7) 33-3, 0-06 6,000 SW. | 39) NW. |26, 2) 822 
7 Northern plateau. 
2 Boisé City 2,750 27-19 30.37 27 220. 66 59-1|— 0.9 88.3\20, 75-8) 27.927 42.3 60.4 41. 3 34-5 trace|— 0.09 2,399 nw. | ar nw. |16 © 1 326 
1,909 +. ‘02 129.99 | 30.42 27 29.65. 140. 77 ‘3. "027, 1.352. 237. 6131 9. 6. 3 .00\— 0.34 3,141 | 32) W. |25, % 1 S21 
coast region. 
4 179 29.80 +4-.02 30.30 26 29.67 63 $8.3 48. 726) 53- 93° 322.512) 3. 3 2\83.1 7,335 42 8. 10 8 814 
Olympia 36 30.02 +-.02 30.04 30.37 27 9.72 230. “56. 82, 69.2) “35 227° “6. 439. 8 8. 4 “2st. “Ste 3-17; 0.10 2,507 0. 1B Ww. 6 6 816 
Port Angele. 30.03 | 30.41 29 29.69 24 §2.1 74.3)11| 61.4, 34.027) 44- 7 40.3 25.8 12) 6.3) 49.0 1.68) 2,789 8 16 w. 97 
3 Tatoosh Tsiand.... 86 29.92 +. o7 30.08 $0037 27 29.66 220.71 $3-7\-- 59.0, 44.817, 49. 6 19.2 12) 3: 9 24.90. 2 8 7,982 BW. | 46) 29 613 11 
5 Portland 80 29.53 "yo.02 30. 2 "29.82 23)0. 74.0, 43.524) 52-3,49- 533 9120) “st. 0.68 "4,011 “aw, | 24 28 7 6 816 
Roseburg 523 29.4) .00 30,04 | 30.22 26 29.85 61.4 77+1| 35.327, 46-900-2.47.9 8| 1164.6, 47-9 0-33\— 9-59, 2,264 Ww. 18 n. (|26 3) 920 
Walla.. 1,018 28. 30,01 | 30.41 |27 29.73 64. 77-9) om 9 8 3 0.06). 4,574 8W. | 36) \25 o 822 
637 29.31 or 29.98 | 30.01 3 29.84 26) 57. 2— 8s. 9) 9 64.0 4 9 6. 3) 1879. $0.3) 0.15\— 94,11, 360 n. | 45, 2. \20 11217 
7 Sacramento 64 29.82 “02 29.87 | 30.04 29. 27 “67.9 ° “SS. 047. 040. 0121/20. St. 30 "3,364 26 nw. | 5 ° “olgo 
San Francisco........ 60 29.88 29.92 | 30- 100.27 60.5-+ ©.7) 93. 71.0, $0,121 -8\43.8 35.0 8| 7.9|1475-8 51.6, 0.01/— 0.15) 6,325, W- 31 Ww. I 412\14 
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Office, however, were also very low, and on the afternoon nega- 
tive values were given. This occurred during cloudy, threaten- 
ing weather. 

At Boston, Massachusetts, a complete and valuable set of 


observations were made during the month of September. The 


greatest value obtained was at 3 p.m. of the 2d, equivalent to 


640 volts, on a clear, cool day characterized by high baro- 


metric readings. Th® lowest occurred on the 18th, at 3. p. m.,316 
volts on the negative side, just in advance of a thunder-storm, 
with a second minimum on the 10th at 11 a. m., of 9.6 volts on 
the negative side, during an interval of no rain in a rainy 
spell. Negative values were obtained as follows: on 10th, at 
ll a. m., rain began at midnight and continued the whole 
day; on 18th, at 3 p. m., preceding thunder-storm at 3.15 p. m. 
The values at the 1 and 3 p. m. observations were respectively, 
positive, 515, negative, 316 volts. On the 25th, at 3 p. m.,a 
feeble negative indication, the weather being threatening. 

Rain occurred, in addition to the dates mentioned, on the 
16th, previous to earliest observation, from 10.30 a. m. until 
3.45 p. m., and on the 17th early in the morning; all day on 
the 23d and 28th. The rain of the 16th was accompanied by 
variable, high, positive valaes, the highest values occurring at 
those observations preceding the ending of the rain. The rain 
on the 23d was accompanied by rather low positive indica- 
tions, although indications as low are noted at times during 
the clear weather preceding and following. The observations 
for the month are charted on the second diagram of chart vi. 

At Columbus, Ohio, negative indications were recorded in 
the observations taken on the 22d, at 3 p. m., rain commencing 
at 6.40 p. m., and on the 23d at 1 p. m., very feeble. A thun- 
der-storm occurred during the night of the 23d. On the 27th 
feeble negative indications were noted during rain. 

At Ithaca, New York, a complete and interesting set of ob- 
servations was recorded. Negative indications oceur on 
August 30th, at the 11 o’clock observation, rain beginning at 
2.40 p. m.; on September 12th, at three of the four observa- 
tions, rain oceurring throughout the day; on September 14th, 
at 9 a. m., rain beginning at 9.05 a. m.; on September 16th, 


during showery weather, and on September 26th, at 9. a. m.., | 
during light rain. Rain occurred upon other dates than those | 


mentioned, as follows: on September 9th, in the evening; on 
September 17th, late in the afternoon; on the 19th, ending at 
9 a. m., and during the nights of the 26th and 27th. Thun- 
der-storms occurred during the night of the 18th, during the 
afternoon of the 19th, and during the nights of the 22d, 23d, 
26th, and 27th. 

At New Haven, Connecticut, during the last third of the 
month negative indications are not noted. Rain occurs but 
once, at 9.08 a. m., September 23d, and is accompanied by the 
highest noted positive potential. 


OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos were observed in the various states and terri- 
tories, as follows: 

Alabama.—Mobile, 24th. 

Colorado.—Montrose, 10th; West Las Animas, 10th, 12th. 

Connecticut.—New London, 14th. 

Dakota.— Webster, 10th. 

Florida.— Archer, 6th, 7th, 17th, 18th; Key West, 7th, 24th. 

Georgia.—Savannah, 16th. 

Illinois. —Riley, 3d, 7th; Springfield, 6th, 24th; Pekin, 6th, 
20th; Charleston, 18th, 21st; Anna, 30th. 

Indiana.—Vevay and Jefferson, Ist; Sunman, 13th, 21st, 
30th; Greencastle, 18th. 

lowa.—Cedar Rapids, 10th, 28th, 29th. 

Kansas.—Yates Centre, 5th, 10th, 13th; Salina, 9th; Wy- 
andotte, 7th, 14th; Westmoreland, 12th. 

Kentucky.—Frankfort, 22d; Richmond, 30th. 

Maine.—Cornish, 22d. 

Massachusetts.—Somerset, 14th ; Blue Hill Observatory, 14th, 
26th; Milton, 26th. 


| Michigan.—Port Huron, 4th; Mottville, 15th, 18th; Mar- 
quette, 25th. 
_ Minnesota.—Duluth, 18th, 20th; Moorhead, 20th. 
Missouri.—Ceutreville, 24th, 30th. 
New Jersey.—Clayton, 2d, 14th, 24th; Sandy Hook, 4th; 
Dover, 4th, 14th; Moorestown, 14th; Beverly, 29th. 
New York.—Factoryville, Palmyra, and North Volney, 4th; 
Oswego, 4th, 15th, 22d; Buffalo, 10th, 15th; Albany, 22d. 
North Carolina.—New River Inlet, ist, 5th, 12th, 18th; 
Weldon, 12th. 
Ohio.— Wauseon, Ist, 2d, 13th, 14th, 15th, 18th, 23d; Toledo, 
18th; Tiffin, 21st. 
Oregon.—East Portland, 22d. 
Pennsylvania.—Dyberry and Wellsborough, 4th; Grampian 
Hills, 14th; East Brook, 30th. 
| South Carolina.—Spartanburg, 11th, 12th. 
_ Tennessee.—Chattanooga, 19th; Nashville, 30th. 
Vermont.—Lunenburg, 20th. 
_ Virginia.—Lynchburg, 4th, lith, 26th; Wytheville, 10th; 
Dale Enterprise, 8th, 9th, 12th, 13th, 14th, 23d, 29th; Variety 
‘Mills, 14th, 25th; Rappahannock, 20th. 
| Washington Territory.—Port Angeles, 4th. 
Wisconsin.—Delavan, 3d. 
Wyoming.—Fort Bridger, Ist, 28th. 
LUNAR HALOS. 
| Lunar halos were observed in the various states and terri- 
toriés, as follows: 
Alabama.—Mobile, 8th, 11th, 13th, 19th. 
| California.—San Diego, 9th. 
| Colorado.—Pike’s Peak, 8th, 12th; Montrose, 10th; West 
Las Animas, 10th, 12th. 
| Connecticut.—New Haven, 11th, 13th; New London, 13th. 
Delaware.—Cape Henlopen, 16th. 
District of Columbia.—Washington City, 11th to 14th. 
Florida.—Key West, 6th, 8th, 9th, 10th; Pensacola, 6th, 8th, 
llth; Limona, 6th, 9th, 10th, 11th, 14th; Cedar Keys, 6th, 
10th, 11th, 12th, 15th, 16th; Alva, 8th; Manatee and Alva, 
(10th; Sanford, 14th. 
Georgia.—Savannah, 7th, 9th; Atlanta, 12th, 13th. 
| IUlinois.—Pekin, 2d, 5th, 6th, 8th; Windsor, 5th; Spring- 
= 6th, 7th, 8th; Anna, 8th, 10th, 14th; Cairo, 12th; Riley, 
16th. 
_ Indiana.—Lafayette, 5th; Fort Wayne, 11th; Jeffersonville 
and Sunman, 12th; Vevay, 22d. 
| Jowa.—Independence, 14th. 
| Kansas.—Salina, 4th, 9th; Yates Centre, 7th, 14th; Wyan- 
‘dotte, 10th, 12th. 
12th, 13th; Richmond and Louisville, 
13th. 
Louisiana.—New Orleans, 8th, 12th. 
Maine.—Portland, 14th. 
Massachusetits.—Somerset, 13th, 14th; Milton and Blue Hill 
Observatory, 13th, 14th, 15th; Princeton, 14th. 
Michigan.—Escanaba, 8th, 21st. 
Missouri.—Saint Louis, 9th; Lamar, 12th, 13th. 
oe Soto, 5th; Hay Springs, 7th; North Platte, 
10th, 11th. 
New Jersey.—Beverly, 5th, 6th, 8th, 9th, 13th; Egg Harbor 
City, 5th, 13th; Atlantic City and Clayton, 13th. 
few York.—Oswego, North Volney, and Palermo, 4th; New 
York City, 5th, 13th, 16th; Ithaca, 11th, 14th; Rochester, 12th; 
Le Roy, 12th; Setauket, 13th, 14th; Humphrey, 23d. 
North Carolina.—Wilmington, 6th, 13th, 15th; New River 
Inlet, 8th; Charlotte, 13th; Smithville, 14th. 
Ohio.—Napoleon, 4th, 9th, 11th; Columbus, 9th, 13th; Wau- 
seon, Toledo, Cleveland, and Elyria, 11th; Cincinnati, 13th; 
Jacksonborough, 14th. 
Rhode Island.—Block Island, 13th. 
South Carolina.—Spartanburg, 12th, 13th. 
Tennessee.—Milan, 5th; Knoxville and Memphis, 12th. 
Texas.—Brownsville, 5th; Rio Grande City, 6th; Galveston, 
6th, llth, 12th; El Paso, 7th; Palestine, 13th. 
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Virginia.—Dale Enterprise, 7th, 8th, 9th, 11th, 13th; Rappa- 
hannock, 7th, 9th, 11th, 13th; Lynchburg, 9th, 10th, 12th; 
Chincoteague, 13th; Bird’s Nest, 13th, 14th. 

West Virginia.—Helvetia and Parkersburg, 13th. 

Wisconsin.—Milwaukee, 6th, llth, 16th; Green Bay and 
Embarras, Sth; Madison, 11th. 

Wyoming.—Cheyenne, 14th. 

The phases of the moon (Washington mean time) during 
September, as given in “The American Ephemeris and Nau- 
tical Almanac ” for 1886, are as follows: New moon, 27th, 4h. 
10.4 m.; first quarter, 4th, 14h. 47.3 m.; full moon, 12th, 17 h. 
42.1 m.; last quarter, 20th, 12 h. 47.6 m.; apogee, 10th, 22.3. 
h.; perigee, 26th, 1.9 h. 

MIRAGE. 

Maricopa, Arizona: on the morning of the 15th a mirage was 
seen to the eastward of the station. The mountains were) 
changed into fantastic shapes, resembling houses, ships, ete. | 

Mirage was observed at other stations, as follows: 

Salina, Kansas, 10th, 28th, 30th. 

Tecumseh, Nebraska, 30th. 

MISCELLANEOUS PHENOMENA. 
DROUGHT. | 
Albany, New York, 9th: the rainfall of the past month has | 


been very small and the drought is becoming severe in this | duration twenty-five seconds. 


vicinity ; many wells are drying, and cattle are suffering from | 
want of sufficient pasturage. The water in the river is low) 


and navigation is nearly suspended. | 5th, 5.25 p. m., caused plaster to fall 


Tolono, Champaign county, Illinois: the drought which has | 
prevailed here since June was partially broken on the 17th by | 
a heavy rain. 

Fort Worth, Texas, 25th: reliable information from the) 
drought-affected region of Texas shows that newspaper ac- 
counts have been only slightly exaggerated. The drought ex- 
tends over the whole of the northwestern portion of the state, 
from Fort Worth up into the region commonly called the Pan- 
handle. This was a fine grazing country and a large amount 
of stock is kept here. This year it has been impossible to sup- 
ply the stock with water, and thousands have perished. 
People have been obliged to transport water many miles for 
household purposes. In some parts of this district no heavy 
rains have fallen during the past fourteen months, and, as a 
consequence, many of the smaller streams have bécome ex: | 
hausted and wells and cisterns are dry. 

Boisé City, Idaho: the total rainfall from July 4th until 
September 30th is only .0l inch. Since the land under culti- 
vation in the valleys is irrigated, the damage here by drought 
is not great, but the cattle ranges on the mountains and hills 
are suffering severely from the dry weather. 


EARTHQUAKES. 


During September many light earthquake shocks were felt 
in the Southern States, especially from the Ist to the 7th, and 
on the 21st and 27th. The observers at Pacolet and Kirkwood, 
South Carolina, state that earthquake shocks were felt nearly 
every day during the month. The shock of the 3d, at 11.01 p. 
m., was quite severe at Charleston, South Carolina, and created 
much excitement. In Augusta, Georgia, at the same time, a 
sudden motion of the earth was felt of about four seconds’ du- 
ration, with a jerking motion from southeast to northwest. 
At Savannah slight shocks were felt at intervals during the 
3d, and at 10.50 p. m. a very distinct motion occurred; it was 
preceded by a rumbling noise, and was accompanied by quick | 
vibrations, which continued fifteen or twenty seconds. This 
shock was more severe than any felt since that of August 31st. 
Although no damage was done to buildings or other property, 
the shock caused much alarm, and many persons left their 
houses and again passed the night in the open air. The shocks 
of the 21st and 27th were of sufficient intensity in Charleston, 
Augusta, and Savannah to rattle windows and cause pictures 
and chandeliers to sway back and forth, and were accompanied 
by a low rumbling sound. 


4 


| ing; 4.03 p. m., duration two seconds. 
| 8th, 11.15 a. m., duration three seconds ; 11.24 p. m. 


The following record of earthquake data for September, 1886, 
giving the place, day, hour, and, when the information could be 
obtained, the duration of the shocks, is compiled from the re- 
ports of the regular and voluntary observers of the Signal 
Service : 

Florida.—Cedar Keys: 2d, 11.10 p. m.; 3d, 4 p. m. 

Jacksonville: Ist, 4 and 4.30 a. m.; 8th, 1.34 p. m.; 9th, 1.47 p. m. 

Sanford: 3d, 11.08 p. m., duration five straws 5th, 11.10 p. m., duration 
two seconds. 

Archer: 22d, 10 p. m., duration three seconds. 

Georgia.—Savannah: Ist, 12.45 a. m.; 1.11 a. m.; 3.44 a. m.; 8.35 a. m., 
duration three seconds; 2.43 p. m.; 5.12 p. m., duration six seconds ; 5.50 
p.m.; 11.54 p.m, 2d, 2.10 a. m., duration four seconds; 3.10 a. m., trem- 
ors at intervals during the day, accompanied by low, rumbling sound. 34, 
10.50 p. m., duration seventeen nae My accompanied by rumbling sound. 
4th, 3.45 a. m.; 4.22 a. m.; 11.26 a. m.; 3.09 p. m.; 3.18 p. m.; 9.30 p. m., 
duration four seconds, accompanied by low, rumbling oui ; tremors Sects 
the night. 65th, 11.16 a. m.; 1.13 p. m.; 8.45 p. m.; 11.07 p. m., accom- 
panied by sound, rattled windows. 6th, 8.37 a. m., tremors during the morn- 
7th, 5.04 p. m., duration two seconds. 
11th, 2.32 p. m., dura- 
2ist, 5.20 a. m., duration twelve seconds, accompanied 
27th, 5 p. m., duration four seconds. 
3d, 11 p. m., 
5th, 11.05 


tion four seconds. 
by rumbling sound, windows rattled. 

Augusta: Ist, 4.35 a. m.; 8.10 a.m.; 5.14 p. m.; 11.28 p. m. 
duration four seconds. 4th, 7.03 a. m.; 9.41 p. m.; 11.10 p. m. 
p.m. 2Ist, 5.23 a. m., duration four seconds, windows rattled. 

Atlanta: 3d, 11,05 p. m. 

Athens: ist, 4 p. m.; 10.45 p. m., duration one second. 3d, 10.10 p. m., 
4th, 8.35 p. m., duration twenty seconds. 

Forsyth: Ist, 8 a. m.; 3d, 10 p. m. 

North Carolina.—Charlotte: Ist, 1.04 a. m.; 5.19 p. m.; 
11.10p.m. 2d, 1.07 a. m.° 3d, 11.07 p.m. 4th, 11.45 a. m.; 10.03 p. m. 

Be ceilings. 7th, 5.04 p.m. 9th, 
10.19. a.m. 27th, 5.03 p. m. 

Smithville: Ist, 1.10 a. m., duration six seconds; 5 a. m., duration five 
seconds; 8.30 a. m., duration four seconds; 5.13 p. m., duration eight 
seconds; 8.40 p. m., duration three seconds; 11.55 p. m., duration three 
seconds. 3d, 11.02 p. m., duration ten seconds, rattled doors and windows. 
5th, 9.04 p. m., duration four seconds. 

Wilmington : Ist, 1.10 a. m.; 5a. m.; 8.30 a. m.; 5.13 p. m.; 8.40 p. m.; 
11.55 p. m., these shocks were from three to six seconds in duration. 3d, 
11.02 p. m., duration ten seconds, preceded by rumbling sound, caused plas- 
ter to fin from ceilings. 4th. 11.08 p. m., duration five seconds. 5th, 9.05 
p. m., duration five seconds ; 11 p. m., duration five seconds. 

Chapel Hill: 3d, 11.05 p. m., duration nearly one minute. 

Lenoir: Ist, 5 p. m.; 3A, 10 p. m. 

Lincolnton; 8d, 11.05 p. m. 

Statesville: Ist, 9.10 a. m.; 4.45 p. m.; 11 p. m. 

.m. 26th, 8 p. m. 

Weldon: 3d, 11.08 

South Carolina.—Ch 
p. m.; 5.52 p. m.; 11.55 p.m. 2d, 11.58 p. m. 
p. m., caused plaster to fall from walls. 7th, 4.52 p. m. 
9th, 1.06 a.m., accompanied by a heavy, rumbling sound. 
duration two seconds ; caused loose plaster and bricks to fall. 

Spartanburg: Ist, 2 a. m.; 5a. m.; 8 a. m.; 2 p. m.;.4.10 p. m. 


3d, 10.55 p.m. 6th, 9 


. m. 
arleston: Ist, 1.02 a. m.; 8.25 a. m.; 9.59 a. m.; 5.16 
3d, 11.01 p.m. 5th, 11.06 
8th, 12.55 p. m. 
27th, 2.02 p. m., 

28th, 1.00 p. in. 
2d, 2 a. 


m.; 4.10p.m. 8d,4a.m.; 4.10 p.m. 4th, 11 p. m.; duration three seconds. 
5th, 11 p. m. 7th, 4a. m.; 4.30 p. m.; tremors during the night. 22d, 4 a. 
m. 27th,4a.m. 28th, 3 a. m. 


"ennessee.—Chattanooga: 1st, several light shocks. 
Virginia.—Lynchburg: 3d, 11.10 p. m., duration four seconds. 
Norfolk: 3d, 11.02 p. m., duration seven seconds. 
University of Virginia: Ist, 10 p. m. 
Wytheville: 3d, 11 p. m., duration five seconds; 12 midnight. 24th, 9.56 
p. m., duration twenty-five seconds ; 10.10 p. m., duration nineteen seconds, 


The following is an extract from the ‘‘New York Sun” of 


‘September 6, 1886: 


Atnens, September 5th.—Renewed earth shocks have been felt at Pyrgos, 
in Morea. 
The following extracts are from the ‘“‘ New York Herald :” 


Crry or Mexico, September 12, 1886.—An official report to the government 
from Tequisixtlan, a state of Mexico, says a shock of earthquake, with oscil- 


| lations from east to west, was felt there between four and five o'clock on the 


morning of the 3d instant. 

ConstantinopLe, September 26, 1886.—Sharp shocks of earthquake were felt 
here and at Smyrna to-day. Slight damage was done. 

Havana, September 28, 1886.—A sharp shock of earthquake was experienced 
in Saint Thomas on the 20th instant. 


FOREST AND PRAIRIE FIRES. 


Grand Rapids, Itasca county, Minnesota, 6th: miles of forest 
to the north of this town are burning, and millions of feet of 


| valuable pine timber have been destroyed. 


10.03 p. m.; 
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Calais, Washington county, Maine, Sth: forest fires are 
burning rapidly in the surrounding country. The ‘water in 


rivers and lakes has not been so low for years. On account of 


the low water many saw-mills have been obliged to cease 
operations. 

Fort Bridger, Wyoming, 27th: destructive forest fires are 
reported to be burning in the Yellowstone National Park. 

Boisé City, Idaho, 30th: the dry weather which has pre- 
vailed here during the latter part of the summer has been at- 
tended by an unusually large number of forest fires in the 
mountains, the smoke from which has continually pervaded 
the atmosphere of the valleys since early in August. 

Dhristmas Prairie, Humboldt county, California: forest fires 
prevailed throughout this county from the 6th to the 30th, 
burning over numerous ranches. In some instances houses, 
barns, and fences were destroyed. From the 6th to the 18th 
the smoke was very dense, especially at night. 

Forest and prairie fires have also been reported from the fol- 
lowing places : 

Fort Baford, Dakota: prairie fires, 3d, 4th. 

Huroa, Dakota: prairie fires, 6th. 

Keeler, California: prairie fires, 15th. 

Saint Vincent, Minnesota: prairie fires, 22d, 28th. 

Walla Walla, Washington Territory: forest fires, 2d, 15th. 

Cape Mendocino, California: forest fires, 8th. 

Mount Angel, Oregon: forest fires, 10th. 


INSECTS. 


Oswego, New York, 20th: the hop crop of New York state,» 
which is now being gathered, is almost a complete failure; the 
yield of 1886 is of very inferior quality and will be only about 


one-third the average crop. This loss of two-thirds is caused | 


by the “ hop louse,” which made its appearence early in August, 
and multiplied rapidly. 

Galveston, Texas, 26th: the recent heavy rains throughout 
the cotton belt have done considerable damage to open cotton. 
Since the rains set in cotton worms have multiplied rapidly, 
and are destroying the late bolls. 

Salina, Saline county, Kansas: the warm and dry weather 
of the month has been favorable to the increase of chinch bugs; 
these insects have already done considerable damage to fall 
wheat. 

METEORS. 


Fall River, Massachusetts: on the 6th, at 8.15 p. m., a bright 


meteor was seen north of the zenith, moving toward the west ; | 


it was about the size of a cocoanut, and burst into fragments 
of various colors. 

Albany, New York: at 8.30 p. m. of the 6th a large meteor, 
followed by a train of white light, was seen to pass across the 
sky in a northeasterly direction. The meteor burst when 
within ten degrees of the northern horizon. 


The following description of this meteor is from the Septem- | 


ber bulletin of ‘The New England Meteorological Society ”’ : 


A brilliant meteor was seen on the 6th, about 8.15 p. m., records of it com- 
ing from many stations as far separated as Berlin Mills, New Hampshire, on 
the north, Hartford, Connecticut, on the southwest, and Plymouth, Massa- 
cbusetts, on the southeast. The sound of its explosion was heard at several 
yoints in central New Hampshire ; at Epsom it made a rumbling sound ; at 
Meredith Centre the report was equal to that of a cannon; at Wolfborough 
Junction and Contoocook it made a roaring sound, heavy rather than sharp, 


accompanied by a ape ee that was thought by some to be an earthquake. | 


Estimates of angular altitude made at Manchester and Nashua, New Hamp- 
shire, Newburyport, Massachusetts, and Hartford, Connecticut, indicate an 
altitude of about thirty miles at the time of exposion. At Princeton, Massa- 
chusetts, it seemed “near by,”’ but was wedhable sixty or seventy miles away. 


Syracuse, New York: on the 7th, at 8.35 p. m., a large yel- 
low meteor was seen passing from the northwest toward the 
southeast at an altitude of about 30° from the horizon. Its 
diameter was equal to half the apparent diameter of the moon. 
Another large meteor, diameter about four inches, was seen on 
the Oth, at 9.30 p.m. In moved in a northerly direction and 
was followed by a train of light five feet in length. 

Rochester, New York: at 10.15 p. m. of the 14th a meteor 


| was observed at an altitude of about 45°, passing in a direc- 
tion a little north of east: it disappeared when about 25° above 
the horizon. 

Winnemucca, Nevada: at 4.30 a. m. of the 17th a meteor 
was observed passing from east to west in a line parallel to 
the horizon, and of the apparent size and brillianey of the 
planet Venus. Its elevation above the horizon was about five 
degrees and was visible through 30° of its course, its move- 
ment was comparatively slow, requiring three seconds to pass 
through a course of 30°. 

Savannah, Georgia: avery brilliant meteor, of greenish tint, 
was observed at 9.30 p. m. of the 21st. It moved in an irregu- 
lar course and disappeared near the northeastern horizon. 
Several smaller meteors were seen within the next hour, the 
last one, at 10.25 p. m., being of a whitish color and quite 
brilliant. 

Chattanooga, Tennessee: at 8.53 p. m. of the 22d a large 
and bright meteor was seen falling from the northeast, taking 
a westerly course across the sky. The sky was illuminated by 
its light for nearly ten seconds. 

Archer, Alachua county, Florida: at 7.37 p.m. of the 29th 
a brilliant meteor, accompanied by a hissing sound, was seen 
passing horizontally westward; its movement was compara- 
tively slow, it being visible at least ten seconds. 

Meteors were also observed in the various states and terri- 
| tories, as follows: 

California.—Keeler, 22d, 29th. 

Connecticut.— Voluntown, 30th. 

Dakota.—W ebster, 23d, 30th. 

Florida.—Limona, 10th, 12th, 15th, 24th, 26th, 28th, 29th; 
Archer, 11th, 12th, 24th; Manatee, 15th, 23d to 28th. 

Illinois. —Charleston, 22d. 

Indiana.—Terre Haute, 18th. 

TIowa.—Davenport, 4th, 22d, 23d, 24th; Monticello, 7th. 
Kentucky.—Richmond, 22d. 

Maine.—-Bar Harbor, 8th. 

Maryland.— Woodstock, 20th, 21st, 23d, 26th, 27th, 30th. 

_ Massachusetts.—Amkerst, Ist, 29th; Princeton, 6th; Dud- 
ley, 6th, 25th; Fall River, 18th. 

Michigan.—Kalamazoo, 24th, 28th. 

Nebraska.—Genoa, 21st, 22d, 30th. 

New Hampshire.—Berlin Mills, 6th; Nashua, 6th, 18th. 

New Jorsey.—Beverly, 3d; Clayton, 20th; Dover, 22d, 26th; 
Egg Harbor City, 29th. 

New York.—Syracuse, 9th; Albany, 9th, 13th; Setauket, 
(14th; Albany, 9th, 13th; North Volney, 17th, 30th. 

North Carolina.—Smithville, 16th. 

Ohio.—Cleveland and Tiffin, 11th; Jacksonborough, 11th, 
28th. 

Oregon.—East Portland, 26th. 

Pennsylvania.—East Brook, 14th; Pittsburg, 20th. 

South Carolina.—Charleston, 5th. 

Texas.—Cleburne, 16th, 21st; Rio Grande City, 17th. 

Vermont.—Brattleborough, 6th, 10th. 

Virginia.—Rappahannock, 13th; Chincoteague, 17th, 19th; 
Dale Enterprise and Variety Mills, 21st; Wytheville, 29th. 


MIGRATION OF BIRDS. 


Geese flying southward.—Poplar River, Montana, 10th; Sae- 
ramento, California, 12th, 14th; Fort Buford, Dakota, 12th; 
San Diego, California, 13th; Red Blaff, California, 14th, 18th, 
27th, 30th; Stockham, Nebraska, 15th; Allison, Kansas, 16th, 
23d, 25th, 26th, 27th, 29th; Fall River, Massachusetts, 16th to 
20th; Omaha, Nebraska, 19th; Bainbridge Island, Washing- 
ton Territory, 23d; East Portland, Oregon, 24th; Port An- 
_geles, Washington Territory, 26th; Saint Louis, Missouri, 26th ; 
Kalamazoo, Michigan, 29th; Bancroft, Iowa, 30th. 

Cranes flying southward.—Allison, Kansas, 16th, 23d, 25th, 
26th, 27th, 29th. 

Ducks flying southward.—Charleston, Lllinois, 2d; Lamar, 
| Missouri, 8th, 30th; Memphis, Tennessee, 20th; Merritt’s Isl- 
|and, Florida, 20th ; Bancroft, Iowa, 30th. 
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Polar bands were reported from the following stations: 

Napoleon, Ohio, 15th, 18th. 

Wauseon, Ohio, Ist, 15th. 

Fort Macon, North Carolina, 5th. 

Beverly, New Jersey, 13th. 

Memphis, Tennessee, 7th. 

Archer, Florida, 13th, 26th, 30th. 

Riley, Illinois, 2d, 11th, 18th. 

Salina, Kansas, 9th, 28th. 

Gardiner, Maine, 19th, 25th, 29th. 

Dale Enterprise, Virginia, 4th, 10th, 14th, 29th, 30th. 

Wytheville, Virginia, 10th, 13th, 20th. 

SAND STORMS. 

Fort Custer, Montana, 14th, 26th. 

El Paso, Texas, 3d. 

Fort McDowell, Arizona, 11th, 20th. 

SUNSETS. 

The characteristics of the sky, as indicative of fair or foul 
weather for the succeeding twenty-four hours, have been ob- 
served at all Signal Service stations. Reports from one hun- 
dred and fifty-seven stations show 4,669 observations to have 
been made, of which eight were reported doubtful; of the 
remainder, 4,661, there were 4,090, or 87.7 per cent., followed 
by the expected weather. 

SUN SPOTS. 

Prof. David P. Todd, director of the Lawrence Observatory, 
Amherst, Massachusetts, furnishes the following record of sun 
spots for September, 1886: 


Disappeared] Reappeared No, 


rte No. of new.| by solar by solar 
Sey rotation. rotation. visible, Remarks, 
time. Gr’ps Spots|Gr'ps Spots! Gr'ps Spots Gr'ps| Spots 
I, 7a.m.. I zo} 1 | 20 
Sm... ast | ° 2 | 45 
4P-m.... ° ° ° 2 45 
4, 5p-m..., ° ° 2 35 
6, Op. m.. ° 2 30 
7, m...| 2 4 ° ° I 3 4 40} | 
9, 9a. mM... I he eee I 5 4 15] | 
10, 4p.m.... | 5st 1st 5 551 | Broad areas of facule. 
il, 5Pp.m... 3 ° 3 | 381 | 
13, 5p-m... 2 ist ° ° ° ° 5 | sot} 
Po 000000 3 | 40] | Broad areas of facule. 
18,11 a.m... 2 ° 3 | | 
20,10a.m... 15t 2 2st | 
22, 12 M..... I tot; 2 2st 
29,11 a m... I ° I 3 
30, 1p.m.... | ° ° 
Facule were seen at the time of every observation. TApproximated. 


Mr. H. D. Gowey, of North Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the following dates : 
2d, 4th, 6th to 11th, 13th, 14th, 15th, 17th, 18th, 20th, 21st, 30th. 

WATER-SPOUTS. 

The bark ‘‘ Elida ” reports, September 23d, in latitude N. 
38° 40’, longitude W. 70° 10’, passed close to a large water- 
spout. 

Fourth Officer J. Niedermeyer, of the s. s. “* Weser,’”’ Capt. 


H. Bruns, commanding, reports having observed a water- 
spout on the 23d, at 9.45 a. m., in N. 35° 56’, W. 57° 2/. 
VERIFICATIONS. 
INDICATIONS. 


The indications for September, 1886, were made by 2d Lieu- 
entant Frank Greene, Signal Corps, U. 8S. Army, Assistant, and 
were verified by 2d Lieutenant J. E. Maxfield, Signal Corps, 
U. 8. Army, Assistant. 

The detailed comparison of the tri-daily indications for 
Setember, 1886, with the telegraphic reports for the succeeding 
thirty-two hours, shows the general average percentage of veri- 
fications to be 73.16. The percentages for the different ele- 
ments are: Weather, 72.24; wind, 68.66; temperature, 75.44. 
By states, ete., the percentages are: For Maine, 69.36; New 
Hampshire, 69.03; Vermont, 65.03; Massachusetts, 66.44; 


‘Maryland, 74.44; Distriet of Columbia, 72.81; Virginia, 71.72; 
‘North Carolina, 75.08; South Carolina, 76.22; Georgia, 82.11; 
Florida, 79.19; Alabama, 81.42; Mississippi, 77.77; Louisiana, 
78.75; Texas, 76.91; Arkansas, 75.61; Tennessee, 76.19; Ken- 
tucky, 72.92; Ohio, 71.92; West Virginia, 70.69; Indiana, 
73.47; Illinois, 69.72; Michigan, 71.28; Wisconsin, 63.58; 
‘Minnesota, 63.33; Iowa, 62.94; Kansas, 72.06; Nebraska, 
(62.94; Missouri, 75.42; Colorado, 68.50; east Dakota, 61.42. 
_ There was one omission to predict, out of 9,630, or 0.01 
per cent. Of the 9,629 predictions that have been made, 
eight hundred and one, or 8.32 per cent., are considered .to 
have entirely failed; six hundred and seven-three, or 6.98 per 
cent., were one-fourth verified; 2,035, or 21.1% per cent., were 
one-half verified; 1,843, or 19.14 per cent., were three-fourths 
verified; 4,277, or 44.42 per cent., were fully verified, so far as 
can be ascertained from the tri-daily reports. 

| CAUTIONARY SIGNALS. 


| During September, 1886, one hundred and forty-seven signals 
‘of various kinds were ordered, of which number, fifty-two, or 
35.31 per cent., were fully justified both as to direction and. 
velocity. Of the above signals, twenty-one were ordered for 
|southwesterly winds; of these, ten, or 47.62 per cent., were jus- 
tified both as to direction and velocity, and twelve, or 57.14 
per cent., were justified as to velocity only. Twenty-three sig- 
‘nals were ordered for northwest winds; of these, seven, or 
30.44 per cent., were justified both as to direction and velocity. 
Ninety-eight signals were ordered for winds without regard to 
direction ; of these, thirty-one, or 31.63 per cent., were justified. 
Five on-shore signals were ordered ; of these, four, or 80.00 per 
cent., were justified. 

In twenty-five cases winds oceurred which would have justi- 
fied cautionary signals had they been displayed, and in 
twenty-eight cases winds occurred which would have justified 
the display of on-shore signals. 

COLD-WAVE SIGNALS. 

During September, 1886, twenty-seven cold-wave signals were 
ordered, of this number the verification of twenty-two was de- 
| termined ; of these, fifteen, or 68.18 per cent., were justified. 

RAILWAY WEATHER SIGNALS. 

Prof. P. H. Mell, jr., director of the “Alabama Weather 
Service,’ in the report for September, 1886, states : 

The verification of predictions for the whole area was 91 per cent. for 


temperature, and 87 per cent. for weather. 
The following corporations comprise this system: South and North; Mont- 


- gay and Mobile; Mobile and Girard; Georgia Pacific; East Tennessee, 


irginia and Georgia system in Alabama; Memphis and Charleston; Columbus 
and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ; 
Western and Atlantic; East Tennessee, Virginia and Georgia system in 
Georgia; Montgomery and Eufaula ; Raineeals and Selma; Pensacola and 
Atlantic ; the cities of Milledgeville, Georgia, and Talladega, Alabama. 

LOCAL WEATHER SIGNALS. 

Prof. Goodwin D. Swezey, director of the ‘“ Nebraska 
Weather Service,”’ in the report for September, 1886, makes 
the percentage of verifications for temperature in the state 
83.0, and weather 81.9. 

Prof. Winslow Upton, director of the “‘ New England Mete- 
orological Society,’”’ in the report for September, 1886, states : 

The verification of weather signals at New Haven was 90 per cent. for tem- 
omtony 83 for weather; at eight stations i poy at the signal office in 

oston, 90 for temperature, 80 for weather. Local sunset predictions at Blue 
Hill for twenty-four hours from midnight were verified, 80 per cent; prediction 
at 8 a. m., for sixteen hours 83 per cent; the Signal Service indications had a 
local verification of 63 per cent. 
ERRATA. 

In the REVIEW for August, 1886, on page 225, under “ Tor- 
nado studies,” the words *‘ geographical mile,” wherever they 
occur, shouki read “ geographical degree.” On page 235, in 
the table “ Summary of report from observers—Earthquake of 
August 31, 1886,” ‘* Hollow (?) Springs, Tennessee, observer, 


N. F. Bryant,” should read “ Holly Springs, Mississippi, ob- 


server, N. T. Bryant.” 


6. 
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Meteorological record 


The masimam and mintmam 


Stations 


Alabama 
Greensborough 
Livingetee 


Mount Vernon B’ke 


Arteone 
Huachuca, Fort 


Lowell, 
McDowell, Fort......-- 


Arhanes 
Lead Hilt 
Alcatraz Ieland.. 
Angel Isiand 


Bent la ke. 


Bidwell, Fort 
Bine 


Cah wenge® 


Gaston, Fort 


Mason, Fort 


Nicolaus 


Oroville 
Poway 


Presidio of San F 


Princeton 
Sacramento 
Salinas 


Sante Barbars.. 


Colorado 
Colorado Spring* 
Lewts, Fort 

Comnectiowt 


Hartford ..... 


North ‘wlebrook 


Voluntown 
Dakota 


Abr, Lincoln, Fort... 


Meade, Fort 


Pembina, Fort........- 
Randall, 
Bisscton, Fort.....--- 
Bully, Fart 


Totten, Fort 
Webeter 
Yates, Fort. 


Diatrict of Colambta 

Distributing Res'r®.. 
Receiving Res'¥ 
Rock Creek Bridge®.. 


Flerida 
Archer * 


Meade, Fort 


Merritt's Isiand 


at. Augustine, Fort. 


Tallahasere 
(,eor vee 


Forsyth 


Milledgeville............ 


Idaho 


Boieé Barracks ......-- 
d'Alene, Fort. 


Anna 
Blooming .. .. 
Collinet tile 


Charleston ® 


Geneseo 
Mattoon 


Sandwich 


South Evanston . 
BY OMMOTES, .. 


W indeor 


ladian Territory. 
Gibson, 


Reno, Fort 
Supply, Fort 
Batierville 
Fort Wayne* 


Jeffereon ville ........- 


Lafayette 


Loganeport®........... 


Mauway 
Moat icelic 


Sptooland 


Terre Haute®......... 
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of voluntary observers and Army post surgeons, Septem- | 
ber, 1886. | 


temperatures at stations marked thas 
other than standard instruments. 


Temperature. 


Stations. 
| 
3 
lowa. 
Bancroft ......... | 
Cedar Rapids *.. ... 
Des Moines 95 
Fort Madison... .....- gt 
Independence *...... | 
Manchester®* ... .....-. ga 
Monticello *.......-. 93 
Mount Vernon..... 9 
Muscatine....... OS 
Oskaloosa a*....... 9? 
Oskaloosa b* .. ....... 
Urbane 97 
Kaneaas. 


Atchison 98 


Belleville 93 
Elk Falls 
Emporia 
Hays, Fort ......- 
Independence *...... 94 
Manhattan «...... 

Manhattan b........0+ 
Riley, Fort ......-++++ 9 


| 
Sterling 92 
West Leavenworth. 99 
Westmoreland*...... 9 
Wyandotte ... 
Wellington ... 


Yates Centre... 93 
Kentucky. 

Bowling reen........ 9g! 

Frankfort 

Richmond 
Louisiana. 


Grand Coteau........- 
Maine. | 
Bar 82 
Corniah © 
Gardiner 
Kent's 
Orone 
Maryland. | 
Cumberland 88 
Great Falle* 
McDonogh ...... «++ 
McHenry, Fort ...... 8 
Woodatoek 
Massachusetts. 
Amhersta 
Amberst 85 
Blue Hill Obs'y ...... 8a 
Deerfield 
Dudley 
Fall River 50 


Princeton .. 
Somerset *.. 
Taunton... nee 

Westborough... . 87 
Williamstown ......... 8g 


W 77 
Michigan 

Brady, 89 
Harrisville* 
Hudson ........ 
Kalamasoo .. - | 
Lansing ......« OO 
Mottville.. 

Pent water ...... 


Thorn 
Traverse City...) 91 


Minnesota 
86 
Minneapolis... ........) 
Snelling, Fort ....... 
Missours. 


Carthage ...... 92 
Comtreville 
Central College*.....; 97 


Conception ..... | 93 
Pierce 
Montana. 
Assinaboine, Fort...| 86 
Keogh, Fort........... go 
Missoula, Fort........ 7 


(*) are from readings 


| Minimum. 
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Stations. 

| 

| | 

| 

ka. 

| Brownville 


De Soto ...... 
Fairbury ...... 


| Hay Spring 
Marquette... 
Niobrara, Fort ........ 
| Robinson, Fort ...... 
Stockham ..... 
Sidney, Fort........... 
| Tecummeh .. 
Nerada. 
Carson City « 
| McDermit, Fort ....... 
Halleck, Fort........-«| 


New Hampshire. 


Antrim.......... ° 
Ashland 


Bristol ......... 


| 
Nashua. ...........- 


| Wier’s Bridge 
| Wolfborough . 


New Jersey. 


| Beverly $8 
CIAY BON | 
| 


| Dover *.. 


| Egg Harbor City ..... 93 


| Moorestown 
Readington® ... 


| Roseland ..... 


| South Orange...... al 
Upper Montclair .....| §5 
| Vineland 
| New Mexwco. 
Bayard, Fort........ OI 
Gailinas Spring.......| 85 
Puerto de Luna........ 87 
Selden, Fort.......- | 
Union, Fort .. | 83 
Wingate, Fort.........| 83 
New York | 
Columbus, Fort..... .| 84 
Cooperstown *.........- 8 


David's Island.......... 
Factory ville*.... } 
Humphrey *.... 
Ithaca ........ oes 
Le Roy ........++ 
North Volney *........ 


Palmyra® 
Penn Yan.. 


Setauket .... 
West Point. 
White Plains ........... 
North Carolina, 
| Chapel 
| Lenoir A 
| Lincolnton 
Raleigh 


Reidsville *.............! 


| Wake Forest.. 

Ohio. 
Cleveland.......... 
College Hill® ........... 
Garretteville........ 


| Jacksouborough*..... 
North Lewisburg ..... 
| Portsmouth ... 
Rugglee® ... 
| Tiffin a *.... 


| Tiffim b 
| West Milton............ 
Wauseon 
Westerville ............. 


Yellow Springs ........- 


| 

| ‘The following is an extr 
of the “Alabama Weather 
wes jr., of the Agricultura 


The remarkable feature about the month of September consists in the small 
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Mean. 


| Rainfall. 
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Meteorological record of voluntary observers, etc. —Continued. 


Temperature. 


Stations. 

2 

Oregon, 

| Albany*..........-- 

Bandon® ..........-- | 7! 

East Portland*...... 

Klamath, Fort ...... 


La 


| Mount Angel®.. .....| 


Pennsylvania. 
88 
Blooming Grove *..., 88 


Bethlehem *........... go 
Catawissa *..........+ 83 
Dyberry ... 87 
Easton .... 
Fallsington 
84 
Germantown * ... 
Grampian Hills*.... 
|| Mahanoy Plane...... 88 
Philipsburg * .......... 73 
|| Quakertown. ......... 86 
Wellsborough *...... 88 
|| West Chester .......... 9° 
|| Wilkesbarre ...... 
|, Wysox.. 
Zionsville ...... 89 


South Carolina. 
Kirkwood *............ 
Pacolet 
Spartanburg 


Tennessee. 


Ashwood ... 


Milam .....0....-- 


Teras. 
Astin 
Cleburne ...... 


ComFOrt 


Midland 
McIntosh, Fort...... 
Ringgold, Fort ...... 


go 
96 

96 

92 

Concho, Fort ........ 95 

96 

103 
New 94 
92 


| Silver 


Vermont. 
Brattleborough ...... $8 
Burlington ............ 


Accotink ,........ 


Bruington ... 


Dale Enterprive® ... 
Marion ...... 


| Rappahannock St’n! 


Snow 
Summit ........... 


University of Va..' 


Variety Mills.........| 89 
Wytheville ............| 83 


| Washington Territory. 


Bainbridge Island * 82 
Kenewick 102 
Spokane, Fort ........ | 94 
Tacoma *......... 

Townsend, Fort ....| 79 


Walla Walla, Fort... 92 


West Virginia. 
Clarksburg ........-...| 85 


Helvetia*............ 

| Parkersburg........... | 91 
Wisconsin. 

Delavan ... .| 88 


Embarras *. 
Fond du Lac mt 
Lancaster . ... +4 
Madison ...... 
Manitowoc ............| 80 
Prairie du Chien.....| 
pm ing 


McKinney, Fort.....| 


88 
88 
Washakie, Fort......| 90 


EXTRACTS. 


act from the September, 1886, report 
under direction of P. H. 
1 College, Auburn : 


Minimum, | 
Rainfall. 
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43 «8.7 | © 
- ais 64.1 | 3 $1.2 
64.9 3 
© ° tone | 
4 78.5 0.76 32 93.9 | 3-89 | 
105 490 | 4.9 
84-4 trace | | 
2.47 37. «83-5 
104 03.6 0.00 39 67.3 4-41 
32 (62.7 trace 
4° 59.4 trace 84 
1023 4t 73.1% 0,00 39 36 84 
46 0,00 39 36 | 
onl 3255.0 1.02 | 70.4 59 
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101 jo 38 | 76.8 32 
9 37 50 3 
35 | 37 | 37 
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87 jo | 32 
93 33 go 32 
“4 go 
— 76 go || 89 45 | 
4.22 43 87 
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78.8 3.63 Bo 
pace! 4.65 32 85 ; 
| 38 82 
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r cent. of rain that fell throughout the state. The season was excessively | remarks are from the September, 1886, report of the “ Indiana 
ar , and vegetation suffered very much for want of moisture. However, the| Weather Service,” under direction of Prof. H. A. Huston, of 


bright, clear days have been favorable for gathering the rapidly-ripening cot- : : 
ton. The state escaped the usual September gales, and with the peso of Purdue University, Lafayette: 
the heavy precipitation at Tuscumbia on the 14th, 5.16 inches, there were no | ~ : 


violent storms reported from any section. The average rainfall was 2.57 Temperatare, Aven 
inches below the normal. Districts. precipita- 
The temperature was rather high during the middle of the month but toward Highest. Lowest. Monthly tion. 
its close the mercury fell very rapidly, recotding a degree of cold that made 
ne 
The average temperature of the state was 0°.3 above the normal. ge 
Summary. Contral COUMBICS 91.0 | 34.0 65.4 3-94 
Temperature.—Mean temperature, 76°; highest temperature, 95°, at Marion, 97.0 | 40.0 I. 
on the 12th; lowest temperature, 42°, at Gadsden, on the 30th; —— of tem- i eaittecovsddlitticnnnccndalainays 97.0 | 34.0 66.3 | 4.52 


prrature, 53°; greatest monthly range of temperature, 52°, at Gadsden; least 
monthly range of temperature, 26°, at Selma; mean daily range, 16°; greatest) The mean temperature of the state for September, 1886, was 1°.6 above the 
daily range of temperature, 36°, at Gadsden, on the 30th; least daily range Of | mean of Se ree om for the past five years; 1°.4 above the mean of sixteen 
nen” 1°, at Eufaula, on the 30th, and Florence, on the 15th. » | years at Indianapolis; 0°.5 above the mean of thirty-one years at Logansport ; 
, ainfall.—Mean depth of rainfall, 1.46 inches; mean daily rainfall, 0.052 | 5° 4 below the mean of twenty-one years at Vevay; 2°.6 above the mean of 
inch; greatest depth of monthly rainfall, 6.90 inches, at Tuscumbia; least | thirty.three years at Spiceland ; 1°.8 above the mean of seven years at Mauzy ; 
depth of monthly rainfall, 0.30 inch, at Marion and Selma; greatest daily rain- | 9° ¢ below the mean of nine years at Blue Lick ; the same as the mean of five 
fall average for state, 0.68 inch, on the 14th; greatest daily local rainfall, 5.16 years at Worthington; 1°.0 above the mean of seven years at Lafayette. The 


inches, at Tuscumbia, on the 14th. i mean temperature at various stations ranges from 2°.4 above the average at 
Average number of days on which rain fell, 5; average number of cloudy | ,, nsport to 2°.7 below the average at Mauzy. 
Genter 3 — of clear days, 11. The mean precipitation for the state for September was 1.16 inches above the 
armest days, 11th, _ and 17th; ty 1 ay, 30th. mean of September for the past five years; 1.83 inches above the mean of six- 
Prevailing directions of wind, east and southeast. teen years at Indianapolis; 1.54 inches above the mean of thirty-one years at 


The following meteorological summary for September, 1886, Logansport ; 1.09 inches above the mean of twenty-one years at Vevay; 1.15 


. . ‘ a inches above the mean of twenty-eight years at Spiceland ; .78 inch below the 
has been forwarded by Hon. J. T. Henderson, Commissioner mean of seven years at Mauzy; 1.18 inches above the mean of five years at 


of Agriculture for Georgia: Blue Lick; 1.08 inches above the mean of five years at Worthington; 1.66 
— : ‘ * | |inehes above the mean of seven years at Lafayette. The precipitation at var- 
Temperature. ious stations ranged from 2.92 inches above the average at Logansport to 2.73 

Districts | inches below the average at Mauzy. 
| Highest. | Lowest. | Monthly) tien following is from an advance sheet of the ‘ Iowa 


___| Weather Bulletin,” for September, 1886, prepared under di- 
_/ rection of Gustavus Hinrichs, M. D., Iowa City: 


° ° Inches. | 

Northern Georgia 72.4 September, 1886, was warm and fair, southerly winds and calms largely pre- 

| vailing ; the rainfall was showery and generally m excess of normal. 
NE EE SEI SLD go 64.0 77.7 2.35 | The mean temperature of the air was two degrees above normal. Since 
Southeastern Ride ap le EEE ° 66.0 77.8 | 5-49 | 1871, September has been decidedly warmer twice only, namely, in 1884 and 
1881; in 1877 it was slightly warmer than this year, Eight times during the 

- | 4 . twenty years from 1851 to 1870 has September been decidedly warmer than 


.| this year. The first and last decades were quite warm, being over four degrees 
The following is an extract from the ‘* Weather Review of} above normal; the middle decade was decidedly cool, being nearly four de- 
the Illinois Department of Agriculture,” for September, 1886, | grees below normal. 


prepared under direction of Col. Charles F. Mills, Springfield : _Cloudiness was about normal, with a slight excess of clear days. Southerly 
wai winds or calms prevailed at two-thirds of all the observations. The total run 
Divisions.—The state covers such an extended area from north to south of the wind was also less than normal. 
It to mg the| Rainfall was much more frequent than normal, and brought about a wonder- 
"49° to 40° 81% dil ful change in the pastures throughout the state. In amount the rainfall was 
wage bo 99° th ‘th ’ di f less than four inches in the northwest and east ; throughout the balance of the 
oar a’ put . 0 about 59°; the southern division trom about 59° t0 | state it exceeded four inches. The southwest and southern-central Iowa re- 
on | ceived six hes f infall. i i i ‘all exte 
Temperature.—The mean temperature of the state for the month, 67°.8, 
the af te | The most notable storm was the squall of the 18th, which attained its greatest 
aor divin ag agp 0”. 5 of the central division, 61°.9, and of the south: | intensity in wind, rain, hail, and lightning in southeastern Iowa late in the 
The greatest departure from the normal was at Peoria, Peoria county, where | seg val were quite frequent. The 29th was especially fine und cool 
The follows: 1881, 101°: 1882. | While very light frosts oceurred locally on lowlands during the latter half of 
°. 1888 Th | the second decade, the frost of the 29th was the first really general frost of the 
95° ; 1883, 96° ; » oS wey ey Se) Oe «fe e minimum tem-| season ; it found the corn perfectly mature and most corn fodder saved in 


peratures are, in 1881, 42°; 1882, 30°; 1883, 31°; 1884, 41°; 1885, 30°, and salle 


1886, 32°. N 

No northern lights or other notable phenomena were reported. Damage by 
_ The highest temperature reported during the month, 98°, occurred at Pon- | lightning has been exceptionally great this month. 
tiac, Livingston county, on the 8th and 9th; at Sumner, Lawrence county, on | > 2 Phage E 
the 8th, and at Centralie, Marion county, on the 9th. The lowest reported,| The following is from the September, 1886, report of the 
ee at ame on the 29th, making the absolute range for that place “* Minnesota Weather Service,”’ under direction of Prof. Wm. 
the mounts. _W. Payne, Carleton College, Northfield : 

The hot wave of the 5th to 9th and cool wave of the 29th and 30th ex-| yne, © Be, 
tended over the entire state. Several stations in the southern division report | The severe drought and unusually high temperature which characterized 
the highest temperature on the 23d and 24th, but they are the exceptions. A the were notably absent in September just past. : 

Precipitation.—The average precipitation for the state was 4.67 inches; for | he mean temperature for the state, as deduced from the reports of fifteen 
the northern division, 4.03 inches; central division, 5.68 inches, and southern | Stations, is 57°.1, which is 1°.6 below that of the corresponding month of Sep- 
division, 4.30 inches. It was 1.37 inches above the September normal forthe | tember, 1885. At Duluth it was 5°.0 below the mean of sixteen years; Saint 
state ; 0.85 of an inch above the September normal for the northern division; 


Vincent, 1°.7 below the mean of fourteen years; Moorhead, 1°.6 below the 
2.43 inches above for the central division, and 0.94 of an inch above for the | mean of five years; Saint Paul, 0°.8 below the mean of sixteen years; and 0°.2 
| above the mean of fourteen years at La Crosse. Thus showing from stations 


southern division. 1 
The atest departures from the normal precipitation occurred as follows: where records have been kept for a number of years that the mean tempera- 


Greenville, Bond county, 2.18 inches above; Pana, Christian county, 3.94 | ture was generally below the average, with the departure most decided in the 
above; Aurora, Kane county, 2.60 below; Griggsville, Pike county, 2.05 | northeastern portion of the state. The maximum temperature registered was 
above; Springfield, Sangamon county, 3.60 above ; Mascoutah, Saint Clair | 93°.0, at Sherburne, on the 4th, while the minimum was 22°.7, at Moorhead, 


county, 2.49 above, and Fairfield, Wayne county, 2.15 inches above. 


| on the 18th, thus making the range for the state 70°.3. The greatest monthly 
E : | range of temperature at any one place was 67°.4, at Moorhead, while the least 
The following meteorological summary and accompanying | monthly range was 47°.8, at Duluth. 
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Rain fell generally over the entire state, the average being 4.06 inches, while | 


the greatest amount which fell at any one place was 6.07 inches, at Mankato; 
the least amount was reported from Moorhead, where the fall amounted to 
1.31 inches. The greatest daily rainfall was 2.10 inches, which occurred on 
the 25th, at Morris At Duluth, for the month, there was an excess of 1.52 
inches of rainfall; Saint Vincent, 1.45 inches; Saint Paul, 0.31 of an inch, and 
a deficiency at La Crosse of 1.73 inches, and Moorhead, 0.64 of an inch. 
Stations that reported over an inch of rainfall on any one day, with the dates, 
are: Dodge Centre, 18th, 1.50; Red Wing, 15th, 1.49, and 18th, 1.18; Mankato, 
16th, 1.25, and 18th, 1.80; Rochester, 11th, 1.02; Morris, 15th, 1.85, and 
“hth, 2.10; Saint Paul, 7th, 1.20; Duluth, 6th, 1.06, and 25th, 1.90; Alexan- 
dria, 24th, 1.056, 

lhunder-storms were of almost daily occurrence throughout the state during 
the first fifteen days of the month, but were more numerously reported on the 
2d. 3d, Sth, Oth, 15th, 24th, and 26th. 

Hail was reported from Saint Vincent on the Sth, and Red Wing on the 
15th. 

Frosts oceurred at Albert Lea on the 17th, 28th, 30th; Sherburne, 19th, 30th; 
Red Wing, 14th, 28th: Mankato, 20th, 30th; Morris, 30th; La Crosse, 14th, 
17th, 28th, 20th; Saint Paul, 28th; Saint Vincent (light), Ist, 8th, 12th (kill- 
ing), 18th, 14th, 18th, 19th; Duluth, Ist 12th, 18th, 14th, 17th; Moorhead 
(killing), 12th, 17th, 18th, 28th. 


The following is from the September, 1886, report of the “ Ne- | 


braska Weather Service,’ under direction of Prof. Goodwin 
D. Swezey, of Doane College, Orete: 

Like the month of August there has been no marked peculiarity in the 
weather of September unless it is the cold wave, the first of the season, that 
appeared on the night of the 20th in Minnesota, and extended cn the 30th to 
east Dakota, Lowa, Nebraska, Wisconsin, Michigan, Dlinois, Missouri, Indiana, 
and Ohio, with a minimum temperature of 38°.8 in Nebraska. This was pre- 
dicted as a cool wave, although cold-wave flags were not ordered up; but the 
temperature fell lower than was expected. 

Four storms, of moderate severity, were felt in Nebraska during the month. 
The first appeared in northern Dakota on the 14th and was jehnod on the 15th 
by a storm which formed in northern Kansas. The second appeared in the 
Indian Territory on the 18th and moved very rapidly eastward, passing out of 
the Saint Lawrence Valley on the 19th. The third formed in Colorado on the 
24th and moved northeastward. The fourth formed in Colorado on the 26th 
and, passing northeastward, moved out of the Saint Lawrence Valley on the 
28th. All of these were attended by more or less rainfall in the state. 

Comparison of past Septembers. 

The table shows the mean temperature, the noon temperature, and the num- 
ber of days above 85° for the past nine Septembers in southeastern Nebraska ; 
they are found by averaging the numbers reported at the different stations. It 
also shows the highest temperatures and the lowest recorded anywhere in the 
state by standard self-registering thermometers : 


Mean Noon Highest Lowest 
September tem pera - tempera- Above 85° tempera- tem pera- 
ture ture. ture. ture. 
65.5 75-9 5.3 91.0 
61.1 75.1! 3.9 91.0 | 
64.2 73.5 3-7 93-0 
67.3 70.5 99.0 36.0 
67.5 8o.8 10. 94.0 40.8 
60.8 70.7 2.0 91.0 37.0 
67.9 76.1 6.3 g1.8 39.0 
64 78.0 5.0 92.0 42.6 
65.4 75-5 9.2 93-3 33.8 


The following table shows the precipitation, or depth in inches of rain and 
melted snow or hail, the number of days on which it fell, and the number of 
cloudy and of clear days. Days are counted cloudy when the sky is four-fifths 
overcast; clear when less than one-third. The last column shows the number 
of thunder-storms : 


Days of 


September precipita Clear days. Thunder. 
Inches. 
4.3 1.9 18.7 2.2 
1879. 5.1 1.5 19.0 2.8 
1 3.41 6.9 16.5 4.3 
188: 4.05 6.5 3- 17.2 5.5 
0.92 1.9 1.4 19.3 2.0 
3.38 7.1 6.4 14.0 3-5 
OS 2.9 5.8 6.3 13-0 4.9 
6.2 6.0 16.4 2.7 
og 3.59 9-9 4.9 12.5 4.7 


The following is an extract from the September, 1886, report 
of the “ Missouri Weather Service,” under direction of Prof. 
Francis E. Nipher, Washington University, Saint Louis: 

The mean temperature for September has been 71°.3, which is 2°.3 above 
the normal, The extremes of temperature were §2° on the 29th and 91°.5 


on the 9th. The extreme minimum of September has in former years fallen 

| to or below that of the past month over thirty times, in fact upon every day 
of the month, and ten times since 1836 the observations of Engelmann show 
a September temperature of over 95°, the highest being 102°, on September 
8, 1864. The temperature has therefore been about normal, and quite uniform 
in character. 

At Saint Louis the rainfall, 9.57 inches, has been in excess of the normal 
| value by 6.6 inches, the normal value being 3 inches. The rainfall in the 
state has been greatest at Saint’ Louis, diminishing to about 3 inches in the 

north, west, oe south part of the state. The heaviest rain, over 7 inches, 
| occurred in two areas, the one being east of a line running from the mouth of 
the Missouri River southwestwardly to Potosi and thence eastwardly into 
| Tlinois. The other maximum area lies in a belt stretching from Macon east- 
_wardly into Illinois, where these two areas probably unite. 
| The mean temperature in the state has been lowest at Ironton, being 64°.3, 
the highest being at the Signal Office, Saint Louis, 72°.1; Mascoutah, 72°. 
The lowest minimum, 38°, was reported from Ironton and Mound City. The 
highest maximum was Miami, 108°; Mound City, 99°.5; Mexico, 99°; Seda- 
| lia, 98°; Savannah, Houstonia, and Signal Office at Leavenworth, 97°. 
| The experience of the past summer should give the farmers of the North- 
| west great confidence in the soil which they possess. Notwithstanding the 
| severe drouth, the feeding value of the corn crop is probably fully up to the 
average, while the hay and oat crop, of about veh quantity, was unusually 
| good in quality. 
The following summary for September, 1886, is from the 
“Bulletin of the New England Meteorological Society,” pub- 
lished under direction of Prof. Winslow Upton, Providence, 


Rhode Island: 

Summary for September, 1886. 

| Reports for the month were received from one hundred and forty-one ob- 

| Servers. 

| The first third of the month was fair and dry; the remainder brought fre- 
quent rains accompanying the several cyclonic storms of the month, and the 
last week was generally cloudy and rainy. All the storm-centres passed north 
of us over Canada, no tropical cyclone approaching near enough to affect our 

|weather. The varying conditions as to temperature and rainfall in the different 
| parts of the month balanced one another, and the average was close to the 
normal. 

| First period; fair.—High pressure with fair weather characterized the first 
ten days of the month. Ata few of the eastern stations the first day gave a 
| little rain that should be referred to the last cyclonic area of August ; then 

| came five or six days of cool weather with northwesterly winds in front of the 

‘centre of high pressure, followed by four or five days of warmer weather with 

southerly winds as the pressure fell. 

Second period; variable.—Light rain occurred at some northern stations, 
with a faint northern barometric depression on the 9th; more general rains 

fell on the nights of the 10-11th and 12-13th, while two distinct cyclonic areas 
_moved over Canada, with a day of fair weather and higher pressure between. 
Another anti-cyclonic area us on the 15th, followed by a cyclonic area, 
traversing Canada on the 16th and 17th, giving us rain with thunder-storms 
and s vals on the afternoon of the 16th. On the 18th the pressure was again 
high, but fell as the fourth cyclonic storm approached and passed on the night 
of the 19th, with rain and thunder. 

Third period ; fair.—Three days, from the 20th to the 23d, had high press- 
ure, with brisk, cool, northwest wind and fair weather. 

Fourth period; rainy.—Rain fell on the 23d between the passage of two 
anti-cyclonic areas ; rain was again frequent from the 25th to the 28th or 29th, 
while an area of low pressure lingered over the Lakes and Canada. The last 
two days of the month were generally fair. 

Thunder was noted in one part or another of New England in connection 
with nearly every rain of the month. Light thunder showers occurred in New 
Hampshire and Vermont on the 9th, 10th, or 11th, and in Connecticut and 
Long Island on the 12th. A storm of some violence, with strong wind, heavy 
rain, and destructive lightning, appeared in western Massachusetts about 3 p. 
m., and reached the coast after 9 p. m.; it was followed by a second one in the 
western and central parts of the state two or three hours later. One of these 
storms, probably the earlier, was felt from northwestern Connecticut into 
southern Maine, and its lightning was visible on Long Island. A thunder- 
storm on the evening of 19th extended from Connecticut to Maine. A smaller 
one appeared on the southern coast on the morning of the 23d, and a wide- 
spread thunder-storm accompanied the rain of the 28th and 29th, extending 
from the upper Connecticut River to western Massachusetts about midnight of 
these dates, avoiding eastern Massachusetts, and moving obliquely into Maine 
in the early hours of the 29th. 

A tornado occurred four miles east of Hartford, Connecticut, on the evening 
of the 12th. 

The following is from’ the September, 1886, report of the 
‘*Ohio Meteorological Bureau,” under direction of Prof. B. F. 


Thomas, of the Ohio State University, Columbus : 


The mean temperature, 65°.5, was slightly above the average, which is 64°.8. 
The September normal (or average for many years) is 65°.38. The range of 
temperature for the month was only 61°, the range for the preceding three years 
varying from 67° to 72°.2. The mean daily temperature range was likewise 
low, being 22°.2, the average being 22°.9. 
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The rainfall was the heaviest in four years. The normal fall for September 
is 2.72 inches, but the mean for the month just closed was 4.02. The greatest 
rainfall recorded was 10.25 inches, at Sidney; the least, 1.3 inches, at Cincin- 
nati. 

Summary. 

Mean tempetature, 65°.5; highest temperature, #4°.0, on the 9th, at Logan ; 
lowest temperature, 33°.0, on the 21st, at Paulding; range of temperature, 
61°.0; mean daily range of temperature, 22°.2. greatest daily range of tem- 
perature, 44°.0, on the 3d, at Paulding ; least daily range of temperature, 2°.0, 
on the 12th, at Clarksville. 

Average number of clear days, 12.7; average number of fair days, 12.4; 
average number of cloudy days, 4.9; average number of days on which rain 
fell, 10.1. 

Mean rainfall, 4.02 inches ; average daily rainfall, .134 inch ; greatest num- 
ber of days on which rain fell, 16, at Toledo and Wauseon; least number of 
days on which rain fell, 5, at Oberlin and Weymouth ; greatest rainfall, 10.25 
inches, at Sidney; least rainfall, 1.30 inches, at Cincinnati. 

Prevailing direction of wind, southwest. 


The following is an extract from the ‘‘Tennessee State 
Board of Health Balletin,” for September, 1886, prepared under 
the direction of J. D. Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by H. C. 
Bate, in charge of the State Meteorological Service : 


The general meteorological conditions during the month of September 
showed but little departure from the means of the three previous years. The 
temperature was, perhaps, slightly above the normal. 

The mean temperature was 70°.4, about one degree above the mean for 
September, 1885, and nearly three degrees below that for the corresponding 
period in 1884. The highest temperature was 96°, recorded on the 10th, and 
was three degrees above the maximum of September of last year, and one de- 
gree below the maximum of September, 1884. The warm wave, which began 
about the 7th, was followed close by a cool one and a fal! of several degrees 
about the 12-14th, and this, in turn, was succeeded by another warm wave, 
which culminated about the 17-18th, and which continued with very slight 
variations until the last few days of the month, when a marked depression was 
noted, and, on the 30th, the lowest temperature of the month, 38°, was re- 
corded. This was four degrees above the minimum recorded in September of 
last year, and three degrees below that in September of the year previous. 
The proportion during the month was below the 

The mean precipitation was 3.11 inches, a little more than half an inch less 
than the mean for September of last year, and about an inch more than the 
mean of September of the year previous. It was slightly below the normal in 
the eastern portion of the state, and above the normal in the western portion. 
Of the amount the eastern division received an average of less than two inches, 
the middle division an average of about three and one-fourth inches, and the 
western division an average of about four and three-fourth inches. 

reatest rainfall was 6.19 inches, reported at Memphis. This was the greatest 
Seotenibar rainfall reported at that station since its establishment in 1871. The 


least rainfall reported for the month was 1.07 inches, at Chattanooga, and was | 


the least reported at that station for September since the stablishment of the 
station in 1879. Even this is considerably over the minimum September pre- 
cipitation of any three preceding years. The greatest local daily rainfall oc- 
curred at Savannah on the 15th, and measured 2.10 inches. A daily fall of 
two inches was reported on the same day at Fostoria, also a like amount on 
the day previous at Howell. 


The | 


to present the following abstract of a paper by Prof. J. Kiess- 
ling, of Hamburg, Germany, published in the ‘‘ Sitzungsber. 
der Kgl. Preuss. Akad. d. Wiss. zu Berlin,” 1886, page 529: 


THE MOTION OF KRAKATOA SMOKE IN SEPTEMBER, 1883. 
[Translation from the German by Junior Prof. H. A. Hazen. ] 

Mr. W. Siemens, in his investigation upon the conservation of energy in the 

earth's atmosphere, considers that this is Sepeinont upon the rotation-velocity, 
jand he draws the conclusion that by the general air circulation between 35° 
north and south latitude, as well in the upper poleward directed air current as 
in the lower along the equator, there is a ah ows behind the earth's rotation, 
hence it must be directed to the west, and that by wholly lacking friction this 
| velocity on the equator must amount to 84 metres per second (188 miles per 
| hour), from east to west. The optical appearances following upon the out- 
burst of Krakatoa places the theoretical considerations in the hand of experi- 
ence for proof, since the paths of the smoke masses thrown into very high at- 
mospheric layers immediately after the outburst could be clearly followed more 
than a week. 

I present the following from the results obtained from a discussion of the 
geographical relations established by observations : 

The outburst occurred at the time of the year when the sun's heat is greatest 
along the northerly tropic. If the view of Mr. Siemens be correct, at this time 
of year, not only the middle line of the equatorial air ring, but also the turn- 
ing point on the south side of this ring of the spirally rising trade-current, 
must lie in the neighborhood of the north tropic. Since in the first outburst 
of Krakatoa, on May 20, 1883, the smoke column reached a measured height 
of 11,000 metres (7 miles), we may consider that in the incomparably heavier 

‘explosion of August 27th smoke and dust masses penetrated through the 
lower trade current into the upper trades. Both streams then on Angust 27th 
must have carried smoke clouds in a circular path about the earth. 

The observations appear to establish the correctness of this conclusion. From 
a study of ships’ journals | have been able to place upon a chart the course of 
each ship whose captain had made note of special appearances during this 
period. Thereby it is possible to obtain at a full glance just the conditions of 
the equatorial zone in which the voleanic smoke clouds were clearly seen. 
The supposition is probable that those captains who have made any note of 
the appearances have written complete journals, so that we must conclude that 
the lack of a note is due to the absence of any strange optical appearance. 

This chart gives the following: 

(1.) By far the greater portion of the general smoke mass had a west-by- 
north motion at the equator. 

(2.) These smoke masses did not form a single cloud, as considered by Mr. 
Ringwood, Sereno Bishop, and Verbeck, but perhaps a succession of clouds 
of different magnitude, of which those in a meridional direction were so small 

that they could be sailed through in a few days from north to south. From 
| the difference of tine of the appearances at various places it is possible to 
calculate a mean velocity of the general motion. The exact moment of time 
at which the motion of the smoke masses begun cannot be told, as already on 
August 26th west of Krakatoa there were appearances clearly due to smoke 
clouds, while the principal eruption was on August 27th. In spite of this un- 
certainty it is possible to calculate the mean velocity of the smoke masses 
which passed across the equator in a north direction, as also of those which 
moved along the equator, this was the same for both, and amounted to 36 to 
40 metres per second (81 to 89 miles per hour). 

(3.) Small parts of the principal mass along the equator toward the north 


| and south lag behind in their motion. 


The rains of the 12th, 14th, 15th, 27th, and 28th were general, the others | 


were mostly very light and local. The rain of the 14th was the heaviest during 
the month, an average of more than one inch falling throughout the state on 
that day. This was followed by a heavy fall the next day. There was com- 
paratively little electrical disturbance during the month, and no very high 
winds. There were ten days reported without rain. The prevailing winds 
were southeasterly. 

State summary. 


Mean temperature, 70°.4; highest temperature, 96°, on the LOth, at Milan ; 
lowest temperature, 38°, on the 30th, at Farmingdale ; range of temperature, 
58°; mean monthly range of temperature, 42°.4; greatest monthly range of | 
temperature, 51°, at Farmingdale; least monthly range of temperature, 32°, 
at Careyville ; mean daily range of temperature, 17°.3:; greatest daily range 
of temperature, 34°, on the 22d, at Milan; least daily range of temperature, 
2°, on the 15th, at Hurricane Switch ; mean of maximum temperatures, 88.8° ; 
mean of minimum temperatures, 46°.4. 

Average number of clear days, 16.2; average number of fair days, 7.4 ; 
average number of cloudy days, 6.4; average number of days on which rain | 
fell, 6.2. 

Mean depth of rainfall, 3.11 inches ; mean daily rainfall, 0.103 inch ; great- 
est rainfall, 6.19 inches, at Memphis; least rainfall, 1.07 inches, at Chatta- 
nooga ; greatest local daily rainfall, 2.10 inches, on the 15th, at Savannah ; 
days of greatest rainfall, 12th, 14th, 15th, 28th ; day of greatest rainfall, 14th; | 
days without rainfall, 1st, 2d, 3d, 4th, 5th, 9th. 21st, ood 24th, 30th. 

Varmest day, 10th; coldest day, 30th. 

Prevailing winds, south and southeast. 


The study of the motions of the upper currents of the atmos- | 


phere is of so great importance that it has been deemed wise | katoa 


light colors. 


| rection, smoke clouds along the Chinese coast to Japan. 


ing, and at New Ireland an unusual color of the heavens, were observed. 
| would seem to show an undoubted easterly air current. 


(4.) When a ship with a west course reaches a cloud so is there first a blue 
or green color of the sun and still later an extraordinary increase in the twi- 
Now we have experimental proof that the so-called sun colors, 
through a fine and thick smoke, were wholly independent of the chemical 
composition of the ingredients, while the intense diffraction colors were formed 
only through homogeneous, ¢. ¢., uniform particles forming a cloud. The 
succession of the appearances is therefore an indirect proof of the correctness 
of the view that they were formed by smoke clouds which had a motion from 
east to west in the lower part of the atmosphere. 

(5.) It is possible to follow the smoke clouds in a south-southwest direction; 
these show an original velocity of 30 to 40 metres per second (67 to 89 miles 
per hour) in a west direction; moreover, already in the middle of September 
they have advanced to 40° south latitude, and have asserted their optical 
properties in Australia, Africa, and America. 

(6.) Near both these it is possible easily to follow, in a north-northeast di- 
They were observed 
at the light-houses ‘‘ Fisher ‘* Middle Dog,’’ ‘‘ Chefoo,”’ and on 
August 30th in Tokio; this shows a velocity of 20 metres per second (45 miles 
per hour). 

(7.) Toward the northeast from Krakatoa strange appearances are not ob- 
served immediately after the —. Hence, fourteen days later, sun colors 


are noted at Borneo, due to smoke masses coming up after a complete circuit 


of the earth from the east. On the other hand, in an easterly direction at 
Boeleleng in Bali, two to three days after the outburst, a considerable darken- 
This 


It is possible to show, from competent side deliberations, how from the 


winter of 1883—"84 to the autumn of 1885, in the region of the temperate zone, 
there were observed optical appearances in causal connection with the Kra- 
outburst. 


What quantity of particles thrown into the atmosphere 
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would be needed in order that, by their propagation above so great a part of 
the world, they might make the mashed appearances? Further, what suffi- 
cient influence can there be over the weight of the particles so that dust could 
be held two years floating in the atmosphere ? 

Both objections are of no weight as shown by experimental proof. It is 
easy to show that air which is full of extremely fine dust, or artificially ground 
Krakatoa dust, has very little influence in the development of homogeneous 
clouds, that is, clouds consisting of uniform water-drops, in comparison with the 
powerful cloud-forming action which comes from ao gases of combustion as 
are beyond observation by direct optical means. Hence a computation of the 
quantity of solid ingredients of the Krakatos outburst is of no importance in de- 
termining the causes which lie at the base of the above optical appearances. 

This is confirmed also by the observed appearances through the summer of 
1831, immediately after the submarine eruption of the island of Ferdinandea, 
the development of abundant sulphur-bearing products was then so great 
that the German savant, Professor Hoffmann, Drs. Philippi and Schultz, at the 


end of July, found in Sciakka different silver vessels which were plainly 
attacked by the voleanic gases. The height of the appearance as measured 
by Professor Hoffmann and Dr. Schultz, at points iestese nautical miles 
apart, was plainly 20 k. m. (12.4 miles). It is worthy of note that the gas 
thrown into the air in the south of Sicily, asserted its optical effects from 
August 24th, nearly simultaneously in Madrid, Genoa, Rome, Berlin, 
Odessa, Irkutsk, and Werchneudinsk. The many letters collected by me 
show that the same optical effect was observed in very high-lying cloud layers. 

The question of the suspension of smoke masses and the resulting conden- 
sation products in high atmospheric layers, finds an easy experimental solu- 
tion. From‘a long series of investigations with extremely fine smoke, whose 
ingredients did not appear to permit microscopic measures, a falling velocity 
of .003 m. per minute, at the ordinary air pressure, has been determined. At 
a height of 20 k. m. (12.4 miles), this velocity would amount (according to 
Ferrel’s formula) to about .01 m. per minute, therefore in one year it would 
fall, if the air were perfectly quiet, 5,300 m. (17,389 feet) at the most. 
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Areas of Low Pressure. September, 1886. 9, 
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) and Temperature ¢----.-----..) Curves. September, 1886. 
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vhart VII, Isobars, Isotherms, and Wind Directions. 7 a. m, (Eastern time), September 19, 1886. 


Figures indicate the number of thunder-storms in edch state on this date. 
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Chart Vil. Isobars, isotherms, and Wind Directions. 3 p. m. (Eastern time), September 16, 1886. . 
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Voluntary observers of the Signat Sereice, on tand, from whom meteorological reports were received in time lo be used tn the preparation of the Monthly 
Weather Review for September, 1886. 


Observer and place of observation. 


Anderson, Dr. W. W., Stateburg, 5. C. 


Altaffer, J. M., Independence, Kans. 
Adams, Dr. 0, H., Vineland, N. J. 
Abbott, Dr. E. K., Salinas, Cal. 
Arents, Hiram, Oroville, Cal. 
Adams, A. H.. Fort Meade, Fla. 
Avey, O. H., Oskaloosa, Lowa. 
Beans, Thos. J. Moorestown, N. J. 
Bushnell, W. 8., Monticello, Ind. 
Bentley, David, Princeton, Cal. 
Boerner, Prof. Chas. G., Vevay, Ind. 
Boynton, John F., Syracuse, N. Y. 
Bayerly, J. F.. Spartanburg, S, C. 
Ballou, Dr. N. E., Sandwich, Il. 
Bennett, Geo.. Bandon, Oreg. 

Bell, Joseph, Franklin, Pa. 

Blake, J. H., Blue Lake, Cal. 

Baker, Dr. Henry B., Lansing, Mich. 
Beall, Dr. R. L., Lenoir, N. C. 
Brendel, Dr. Fred., Peoria, Ill, 
Bartlett, E. B., Vermillion, N. Y. 
Briggs, John. Albany, Oreg. 

Betts, Prof. Arthur, Webster, Dak. 
Breed, J. E.. Embarras, Wis. 

Boyd, Joseph, Oskaloosa, Towa. 
Boies, Lieut. A. H., Hudson, Mich. 


Observer and place of observation. 
Dudley, C. B., Altoona, Pa, 
Dazey, J. B., Charleston, Lil. 
\Deming, H. D., Wellsborough, Pa. 
Dozier, Win., Mattoon, LI. 


Dewhurst, Rev. E.. Voluntown. Conn. 


Day, Theodore, Dyberry, Pa. 
‘Dawson, Wim., Spiceland, Ind. 
Elisworth, W. W., Hartford, Conn. 
Eliason, W: A., Statesville, N.C. 
Ellis, John, Marquette, Nebr. 


Ewell, Dr. M. D., Sout” Evanston, Il. 


Eckstein, Rev. M., Con -eption, Mo. 
|Fouch, Dr. A., Ander on, Cal. 
Fitch, Dr. H. L., Urb na, Towa, 
Ferris, B. F., Sunm: :, Ind. 

Friend, Chas. W., C’ rson City, Nev. 
Fieming, J.. Readir eton, N. J. 
Fernald, Prof. .. Orono. Me. 
Foss, E. Hydes ville; Cal. 

Fuller, Edw. N., facoma, Wash. T. 
Featherton, Wm. Globe, Kans, 


- Field, T. G., Parkersburgh, W. Va. 


Gibson. J. H., Salina, Kans. 

Gore, Prof. J. W., Chapel Hill, N. C. 
Gray, F. R., Yates Centre, Kans. 
Gates, W. Burlington. Vt. 


Observer and place of observation. Observer and place of observation. 
‘Knapp, J. G., Limona, Fla. Slade, Elis sa, Somerset, Mass. 
‘Keese, G. Pomeroy, Cooperstown. N. Y. Shriver, Howard, Wytheville, Va. 
‘Kuhne, F. W.. Fort Wayne, Ind. Sonedecker, Rev. T. H., Titlin, Ohio. 
Ladahaw, G. E.. Pacolet. 8. €. Stunkard, L. E., East Brook, Pa. 
Lueps, Miss Anna, Manitowoc, Wis. Sim. J. R.. Summit. Va. 

Lincoln, A. T., Marion, Va. Scribner. H. F. J., Strafford, Vt. 
|Loomis, J. C., Jeffersonville, Ind. Strong, S. B., Setauket, N. Y. 

|Luther, S. M., Garrettsville. Ohio. Samostz, Osear, Austin, Tex. 
'Lovewell, Miss Bertha E., Topeka, Kan.) Sherman, W. B., Manchester, Lowa, 
Lamb, Miss Bertha E., Sterling, Kans. Standenmayer,Dr,L.R., Lincolnton, N.C 
Loud, Prof. F. H., Colorado Springs,/Spilmin, J. J., Pierce City, Mo. 

Colo, Swezey, Prof. G. D., Crete, Nebr. 
Lerch & Rice, Bethlehem, Pa. Tilford, C. M., Mount Blanco, Tex. 
Loundes, R. T., Clarksburg, W. Va, (Todd, Prof. David P., Amherst, Mass. 
Morgan, L. Ray, Philipsburg. Pa. hornton, Prof. N.. Geneseo, Ll. 
MeDonogh Institute, McDonogh, Md. (Teele, Rev. A. K., Blue Hill, Mass. 
McCready, Miss L. A., Fort Madison, | Truman, Geo. S., Genoa, Nebr. 
McKenzie, Dr. M., Centreville, Mo. 'Turnbo, Silas C., Pro Tem, Mo. 
Moore, ©. R.. Bird’s Nest, Va. \Terborg, Rev. J. E., Pekin, Lil. 
|Micklen, J. H., Variety Mills, Va. ‘Trembley, Dr. J. B.. Oakland, Cal. 
/Macrae, Colin, Kirkwood, 8. C. ‘Thompson, R. J., Tiffin, Ohio. 
|Meehan, Thos., Germantown, I’a. Voegeli, Adolphus, Des Moines, Lowa. 
Moore, Nathan, Grampian Hills, Pa. (Vail, Hugh D.. Santa Barbara, Cal, 
Mikesell, Thos., Wauseon, Ohio, | Went, C., Frankfort, Ky. 

Mitchell, Dr. D. W.. Harrisville, Mich. |Washbura Observatory. Madison, Wis. 
Moore, Dr. J. W., Easton, Pa. Wild, Rev. E. P.. Newport, Vt. 


|Motte, L. 8., West Milton, Ohio. | Williams, Rev. C. F.. Ashwood, Tenn. 
Newhegin, Jobn D., Anna, Il. | Wing, Miss M. E., Charlotte, Vt. 
\Neweom), G. 8., Westborough, Maxs, West, Silas, Cornish, Me. 

Norcom, Prof. T. Ji, Reidsville, N.C. | Wylie, Wm., Monut Forest, Canada. 


Broberg, Mrs. Mary W., Manatee, Fla. Graves, A. B., Belleville, Kans. 

Black, W. H., Kalamazoo, Mich. Gillingham, Milnor, Fallsington, Pa. 
Blachly, C. P., Manhattan, Kans, Gowey, H. D., North Lewisburg, Ohio. 
Bridges, Q. A., Berlin Mills, N. EH. ‘Green, Dr. Fosse C., West Chester, Pa. 


Beecher, Chas., Wysox, Pa. Gervish, *.- L., Sacramento, Cal, Neal, Dr. J. C., Areber Fla, | Wait, 8. E., Traverse City, Mich. 
Bowman, Peter, Ruggles, Ohio. Gray, J. V., Stockhaum, Nebr. }Olds, H. D., Cedar Rapids, Lowa. | Woodstock College, Woodstock, Md. 


\Owsley, Dr. J. B., Jacksonborough, O. |Wetmore, Edw. L., Tueson, Ariz. 
Carrington, G. D., Brownville, Nebr. Goodspe*d, Chas.. W.. Elyria, Ohio. Osborn, Dr. T. C., Cleburne, Tex. Wells, Rev. Chas, L.. Gurdiner, Me. ° 
Clark, T, A., Wausau, Wis. Gillingham, W.. Accotink, Va. Penrod, Dr, H. J., Upper Mont Clair,) Williams College Observatory, Wil- 
Charbonnier. Prof. L. H., Athens, Ga. Garlick. Rev. Dr. J. R., Bruington, Va. N. J. | liam<town, Mass. ‘ 

Casey, Geo., Auburn, N. Y. Gray, (apt. A. W.. Kenewick, Wash.'T.| Pearce, Thomas. Kola, Oreg. Wolfe, John H, Wellington, Kans, 
Crawtord, E. A., Liberty Hill, La. Gratirvohl, John, Blooming Grove, Pa.|Pollock, Edward, Lancaster, Wis. |'Wilfke, E. F,, Independence, Lowa, 
Curtiss, G. G., Fallston, Md. Heath. E. R., Wyandotte, Kans. /Partriek, J. M., North Volney, N. Y. | West, Dr. Jos., O., Princeton, Mass. 
Cornell University, Ithaca, N. Y. Har ard College Observatory, Cam- (Purdue University, Lafayette, Ind. [ Receiving Reservoir, D.C 


Cook, 8. A., Milledgeville, Ga. Goodwir ,Wim., North Colebrook.Conn, 


Cutting, Dr. Hiram A., Lunenburg, Vt.) bridge, Mass, Pettersén, Dr. F., Comfort, Tex. | Washington | Distributing “ 
Urosier, Adam, Lavonia, Ind. He nmitt, John W., College Hill, Ohio. |Pendleton, A., Nicolaus, Cal. Aqueduet, } Great Falls Reservoir, Md 
Caulkins, John S., Thornville, Mich. Harris, T. C., Raleigh, N.C. Postma, H. Y.. Egg Harbor City, NV. J. ( Rock Creek Bridge, D.C, 


Weir's Bridge, N. A. 
Winipiseogee | Woodstock, N. H. 
Luke Cotton Wolfborough, N. H. 
and Woolen { Lake Village, N. H. 
Bristol, N. H. 


Robins, Chas. E.. Alvah, Fla. 
Romig. J. K.. La Grande, Ore. 
Randall, E, H., Poultney, Vt. 
Renfew, H. N., Bancroft, Towa. 
Remington, C. V. S8., Fall River, Mass. 
‘Robertson, T. D., Rockford, Ill. 
Rogers. F. M., Luling, La. 
‘Roberts, Luke, Clinton, Iowa. 
Rodinan, T. R., New Bedford, Mass. 
‘Runge, C., New Ulm, Tex. Watters, Dr. Jas., Westmoreland, Kans. 
|\Richardson, C. F., Beverly, N. J. Wigg, Dr. Geo., East Portland, Oreg. 
‘Roteh. A, L., Blue Hill Observatory,| Wright, J. W. A., Greensborough, Ala. 

Blue Hill, Mass. Whitmore, J. E., Gallinas Spring, N. 
\Rathburn, J. C., Midland, Tex. Mex. 
Chas, W., Yellow Springs, Ohio, | Wadsworth, Dr. J. L. R.,Collinsville, TM. 
|Roeder, W. F., Zionsville, Penn. Widman, Rev. U. M., Grand Coteau, La, } 
jSnell, 8. C., Amherst, Mass. |Wiltiams, Dr. A. C., Elk Falls, Kans. 
Stone, W. E., Amherst, Muss. |Wedge, J. (.. Fond du Lac, Wis. 
Stern. Jacob T., Logan, Lowa. | White, Rev. J. A., Merritt’s Island, Fia. 
Snow, Prof. F. E., Lawrence, Kans. Whitney, Chas, E., Humphrey, N. Y. 
Smith, H. D.. Monticello, Lowa. |Wilson, W. T., Clayton, N. J. 
Simmons, Prof. W. G., Wake Forest,, Wood, Jos., Bar Harbor, Me. 


Cass, John J., Allison, Kans, Hetton, [vane E., Fremont, Nebr. 
Cleveland, Dr. G. H., Pentwater, Mich. Hoskinson, R. M., Bainbridge Island, 
Collie, G. L., Delevan, Wis. Wash T. 
Cotton, Dr. D. B., Portsmouth, Ohio. Beavoek, J. L., Quakertown, Pa. 
Cheney, Wim., Minneapolis, Mina, Hyde, G. A., Cleveland, Ohio. 
Carpenter, W. B., Leavenworth, Kans. [laywood, John, Westerville, Ohio. 
Carter, Rev. Dr. W. H., Tallahassee. Fla. Uartzler, J. A., Mottville, Mich. 
Cummings, L. D.. Palmyra, N. Y. Hole, Joseph, Butlervilie, Ind. 
Chubb, Thos. H., Post Mills, Vt. Hager, Mrs. L. G.. Terre Haute, Ind. 
Cole, Seward, Cahuenga, Cal. Held, Rev. F. B.. Mount Angel, Oreg. 
Cutler, B. B., Heath, Maxs. Heatwole, L. J., Dale Enterprise, Va. 
Clark, T. A.. Weldon, N. C. Hamilton, W. H., Corsicana, Tex, 
Colton, Prof. G. H., Hiram, Ohio. Hatch, A. H., Windsor, Ill. 
Catfee, Wm. K., Carthage, Mo. Harris, W. C., Dover, N. J. 
Chandler, Dr. W.J., South Orange, N.J. Hall, J. B. Worcester, Mass. 
Cass, W. Earle, Roseland, N. J. Hunter, Dr. T. C., Napoleon, Ohio, 
Chapin, Adams, Poway, Cul. ‘Hall, Chas. C., Dudley, Mass. 
Childs, W. H., Brattleborough, Vt. Horn, Dr. H. B., Atéhison, Kans. 
Orump, M. H., Bowling Green, Ky. Harlin, Rev. Wm.. Antrim, N. H. 
Cowgill, Prof. E. B., Manhattan, Kans. Helm, Thos. B , Logansport, Ind. 
College of the Sacred Heart, Prairie du Hazen, Rey. A., Deerfield, Mass. 
Chien, Wisconsin. Howe, Prof. J. L.. Richmond. Ky. 
Comstock, Prof. F. M., LeRoy, N. Y. Hodges, Rev. F, B., Wilkes Barre, Pa. N.C. |Walton, J. P., Museatine, Lowa. 
Collin, Prof. Alonzo, Mt. Vernon, lowa. [reland, W. H.. Rappahannock, Va. | Slenker, Mrs. EK. D., Snowville, Va. Wearmouth, J., University of Virginia, 
Dow, Roswell, Sycamore, LI. James, John W., Marengo, fl. Strong, W. C., Kent’s Hill Me. Va. 
Davis, Prof. 1, M., York, Pa. Jones, Dr. E U., Taunton, Mass, Shriver. E. T., Cumberland, Ma. Waterman, Wm., Hay Springs, Nebr. 
Dinsmore, Prof. 'T. H., Emporia; Kans. Jones, F. M., Puerto de Luna, N. Mex, Seltz, Chas., De Soto, Nebr. Yetter, Wm. G., Catawissa, Pa. 
Davis, W. O., Bloomington, II. ‘Jackson Company, Nashua, N. H. Scott, Thos, G., Forsyth, Ga, Yates, T. P., Factoryville, N. Y. 
Dechant, W. H., Mahanoy Plane, VPs. Jordan, Dr. M. D. L., Milan, Tenn. Smith, Prof. T. B., Fayette, Mo. Young, Geo, R., Penn Yan, N. Y. 
Dunlap, W. L., Tecumseh, Nebr. | Kirkwood, E.. Mauzy, Ind. Stucky, Dr. C, 'T., Helvetia, W. Va. 


ing Co, Belmont, N. H. 

Ashland, N. H. 

Willis, O. R., A. M., Ph. D., White 
Plains, N. Y. 


Military posis from whith meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for September, 1886. 

Columbus, Fort, N.Y. H. Lowell, Fort, Ariz. McHenry, Fort, Md. 
Concho, Fort, Texas. Laramie, Fort, Wyo. Mount Vernon B’ks, Ala. 
David's Island, N. Y. H. Lewis, Fort, Colo. Niobrara, Fort, Nebr. (Cal. 
Gaston, Fort. Cal. Mexude, Fort, Dak. Presidio of San Francisco, 
Gibson, Fort, Ind. T. MeKinney, Fort, Wyo. Piattsburg Barracks, N. Y. 
Halleck, Fort, Nev. Melntosh, Fort, Tex. Pembina, Fort, Dak. 
ays, Fort, Kans. Missoula, Fort, Mont. Randall, Fort, Dak. — 
Huachuea, Fort, Ariz, Mason, Fort, Cal. Robinson, Fort, Nebr. 
Boisé Barracks. Idaho. Klamath, Fort, Oreg. MeDermitt, Fort, Nev. Reno, Fort, Ind. T. 
Ceur d’ Alene,Ft.,Idaho. Keogh, Fort, Mont. MeDowell. Fort, Ariz. 
State weather services from which meteorological reports were received in time lo be used in the preparation of the Monthly Weather Keview for Seplember, 1886+ 

Alabama State Weather Service, under direction of P. H. Mell, jr., Auburn. Alabama. 

Georgia State Weather Service, under direction of Hon. J. 'T. Henderson, Commissioner of Agriculture, Atlanta, Georgia. 

Iltinois Weather Service, under direction of Col. Charles F. Mills, Springtield, Illinois. 

Indiana State Weather Service, under direction of Prof. H. A. Huston, La Fayette, Indiana. 

Iowa Weather Service, under direction of Dr. Gustavus Hinrichs, Lowa City, Lowa. 

Minnesota State Weather Service, under direction of Prof. W. W. Payne, Northtield, Minnesota. 

Missouri State Weather Service, under direction of Prof. Francis E. Nipher, Saint Louis, Missouri. 

Nebraska Weather fervice, under direction of Prof. Goodwin 1). Swezey, Crete, Nebraska. 

New England Meteorological Society. Prof. Winslow Upton of Providence, R. L., President; Mr. W. M. Davis, of Cambridge, Mass., Secretary. 

Ohio State Weather Service, under direction of Prof. B, F. Thomas, of the Obio State University, Columbus, Ohio. 

Tennessee State Weather Service, under direction of H. C. Bate, Nashville, Tennessee. 


Riley, Fort. Kans. Supply, Fort, Ind. T. 
Snelling, Fort, Minn. Totten, Fort, Dak. 

Saint Augustine, Fort, Fla. Townsend, Ft., Wash. T. 
Sisseton, Fort, Dak. Union, Fort, N. Mex. 
Shaw, Fort, Mont. Washakie, Fort, Wyo. 
Selden, Fort, Nebr. West Point, N. Y. 
Sully, Fort, lak. Walla Walla, Ft..Wash.T. 
Sidney, Fort, Nebr. Wingate. Fort, N. Mex. 
Spokane, Fort, Wash. T. Yates, Fort, Dak. 


Aleatraz Island, Cal. 
Angel Island, Cal. 
Assinaboine, Fort, Mont. 
A. Lineoln, Fort, Dak. 
Bayard, Fort, New Mex. 
Benicia Barnicks, Cal. 
Bidwell, Fort, Cal. 
Brady, Fort, Mich. 


+ 
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PRICH-LIST OF 
STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND | 


PUBLICATIONS. 


Furnished by Heury J, Green, 771 Broadway, New York City. Furnished by Johu MeDermott & Bros., 110 Peunsgleania Aveane, Washington, D.C, 
BAROMETERS. Wind vane, sunet...... 8.00 Packing, 
do, VAT 65.00 de, 5.00 


Common pattern aad finish, vernier reading to 100th inch, in pine box 


Reading down to 26 tmebOe....cccccecciernescnereeceneed $30.00 Packing and shipping by express, $2.50 do, “ Eceard’s"’ attachment for use with anemograph. » 10.00 de, —_ 
do 2.00 do, base for 30.00 do, — 
do, 2.4) Anemometer, telescopic rod for, new pattern.......... 37.00 do. 3.00 
le, 14 do. (two verniers)......... 8.00 do. L. BR, 11327, P. D., 1882. 

Common pattern aad finish, vernier reading to 1,000th inch, in pine bex Prrnished by L, H. Rogers, 15 Maiden Laue, New York City, 

Reading dow and shipping by expcess, $2.50 Signal Service manifold Forms No, 107, in beoks of 100 forme, per 1.98 
do do, 2.50 do, 107 B, de, 1,25 
le de do, 2.50 do. 107 ©, 
do, 2.00 ilo. 107 do, 1.60 

Reet pattern and vernier reading to 1,000th Inch, in pine box de, 107 E, 

Reading down 26 $36.00 Packing and shipping by ex press, $2.50 de. 107 F, lo. 
de. do. 2.50 do, 107 G, de, 
de, . 42.00 do. 2.4 de, 107 H, do, 
da, (two verniers)......... 65.00 do. 2.500 do, 107 H-sub, de, 

Leather case, in place of pine box........, 8.00 do, | Indications (Form 109 B), per 

Marine harometer....... sete 33.00 do. 2.50 L. BR. 13897, P. D., 1885. 

™ two verniers, in 63.00 do. 2.00 Furnished by James J, Chapman, 115 Pennsyleania Acente, Washington, D.C. 

. L. R. 4822, P. D., 1888. 

Bieandard barometer for 76.00 do 3.25 

Barometer tbe 1.20 de. 1.00 Furnished by Johu Sehultzbach, 634 G Street N. W., Washington, D.C. 

Barometer tabe, filled and replaced... 8.00 do, 2.50 Rain-gange, standard S-inch Signal Service $0.00 

Barometer cistern, complete............ 4.2 do. Rain-gauge, galvanized iron, with overflow and measuring-stick - 2.66 

Light bras tripod for barometer... 10,00 do, Rain-gauge, copper, with galvanized iron overflow and measuring-stick 1.50 

Thermometer for dry of 43.0 Packing and shipping by express, Case for water thermometer 
do. de do. L. R, 4051, P. 1883, * L. R. 17275, P. D., 1885. 
do. dry-balb, eupport for........ do. Furuished by Crane & Co., MeWhorter and Oliver Streets, Newark, New Jersey, 

do. terrestrial radiation.............. 7.00 de, -60 Furnished by Property and Disbursing Officer, Signal Service, U, 8. A., Washingtoa, D, C. 
do. emati,in -” tal case, for pocket, ok 2.60 do. .25 Maps in one color without reports or isobaric lines, each................ Miinvoccullensasseustiiedion O15 
engraved stem.. iia with Mape iv one color, without reports or isobaric lines (as used on cyclostyle at Signal 
Me 11847, ; Maps on manifold paper without reports or lines, in books of 100, per book 
Anomometor, “ Rebinson’s,” (velocity)............822.00 Packingand shipping by express, $1.10 Maps in one color with current reports, isobars, and isotherms, éach........... 
k R. P.D 8 hundred... 1.00 Copies of Daily Bulletin, with Indications, and Facts, with maps, stitched in 
Anemometer blanks » 1886) monthly volumes, each (L. BR, 10288, P. D., 
Purwished by the Hual Manufacturing Company, 13 Mercer Street, Baltimore, Maryland ,* International Daily Bulletin, per copy, each, including the Monthly Rondsene when 
Anemoaraph register (direction and velocity)... 80.00 Packing and shipping by ex press, $1.20 daily is subscribed for for the entire 
*L, BR, 11608, P. D., 1882. District Maps, anes 


FLAGS. 

Fings for the display of Weather and Temperature signals, in sets of six, may be obtained for— 

$13 from M. G. Copeland & Co., No. 634 Louisiana Avenue, Washington, D, C. (standard bunting); 

$14 from Crane & Co., McWhorter and Oliver Streets Newark, New Jersey ; 

$15 from C. 8S, Decker, No. 168 State Street, Boston, Massachusetts ; 

$15 from Horstmann Bros. & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania, (** Eagle *’ bunting); 
$15 from John F. McHugh, No. 1286 Broadway, New York City. 

Correspondence in relation to these flags should be had direct with the above firms and not through this office. 

Any of the above-enumerated instr-ments, apparatus, ete., may be obtained at the prices named, with such additional cost of packing and 
shipping as is shown opposite the items respectively. The charges for expressage are to Washington, D. C., and for other distances will be the actual 
charges of express companies. 

The office will be pleased to procure any of the articles, upon the receipt of their money value, including charges for packing and shipping, but 
ali remittances by draft, money-order, or postal note should be made payable to the parties furnishing the articles desired. In case of money-orders 
state plainly to whom made payable, but send them in a separate letter. If requested by the parties ordering instruments, a comparison will be made 
with the standards in this office before forwarding, but, if not, they can be ordered direct, by reference to price list fainished from this office, except those 
furnished by Henry J. Green, successor to Mesars. J. & H. J. Green, which should always be ordered through this office. Purchasers must assume all 
risks of breakage when ordering instruments through this office. Postage stamps cannot be received as money. 


Entered at the Post Office, Washington, D. C., as Secoad-Class Matter. 


This Paper is furnished by the Government of the United States, without charge to Voluntary Observers and to the Co-cperating Observers acting with 
the Signal Office in the collection of Simultaneous Reports. 
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